University of Massachusetts Amherst

ScholarWorks@UMass Amherst
Masters Theses 1911 - February 2014

2013

Climate Change And Green Growth: Evaluating
The Comparative Effectiveness Of The Green
Communities Program In Massachusetts Relative
To Other Municipal Programs
Zhe Zhao
University of Massachusetts Amherst

Follow this and additional works at: https://scholarworks.umass.edu/theses
Part of the Urban Studies and Planning Commons
Zhao, Zhe, "Climate Change And Green Growth: Evaluating The Comparative Effectiveness Of The Green Communities Program In
Massachusetts Relative To Other Municipal Programs" (2013). Masters Theses 1911 - February 2014. 1099.
Retrieved from https://scholarworks.umass.edu/theses/1099

This thesis is brought to you for free and open access by ScholarWorks@UMass Amherst. It has been accepted for inclusion in Masters Theses 1911 February 2014 by an authorized administrator of ScholarWorks@UMass Amherst. For more information, please contact
scholarworks@library.umass.edu.

CLIMATE CHANGE AND GREEN GROWTH:
EVALUATING THE COMPARATIVE EFFECTIVENESS OF THE
GREEN COMMUNITIES PROGRAMIN MASSACHUSETTS
RELATIVE TO OTHER MUNICIPAL PROGRAMS

A Thesis Presented

By
ZHE ZHAO

Submitted to the Graduate School of the
University of Massachusetts Amherst in partial fulfillment
of the requirements for the degree of
MASTER OF REGIONAL PLANNING

May 2013
Department of Landscape Architecture and Regional Planning



CLIMATE CHANGE AND GREEN GROWTH:
EVALUATING THE COMPARATIVE EFFECTIVENESS OF THE
GREEN COMMUNITIES PROGRAMIN MASSACHUSETTS
RELATIVE TO OTHER MUNICIPAL PROGRAMS

A Thesis Presented
By
ZHE ZHAO

Approved as to style and content by:

_______________________________________
Mark Hamin, Chair

_______________________________________
Elisabeth Hamin, Member

_______________________________________
Wayne Feiden, Member

____________________________________
Elisabeth Hamin, Department Head

DEDICATION

I dedicate my thesis work to my family and friends. A special thanks to my loving
parents and my dear husband, Yucheng Zhao, Suping Song, and Feng Liu. They have
given me encouragement and pushed me to continue, even when I have had a hard time
with refining the various phases of research and writing this thesis.

I also dedicate this thesis and give special thanks to my committee members, Dr.
Mark Hamin and Dr. Elisabeth Hamin at UMass Amherst and Director Wayne Feiden of
the Planning and Development Department for the City Northampton. They have helped
and encouraged me throughout the process and given me a number of kind suggestions.

I also express thanks to Stephanie Ciccarello, Sustainability Coordinator for the
Town of Amherst; Michael Gibbons, Energy Conservation Project Manager for the City
of Springfield, and Rian Amiton, Junior Planner for the City of Brockton, who along with
Wayne Feiden provided me with additional useful and updated data for my thesis.

ABSTRACT

CLIMATE CHANGE AND GREEN GROWTH:
EVALUATING THE COMPARATIVE EFFECTIVENESS OF THE
GREEN COMMUNITIES PROGRAMIN MASSACHUSETTS
RELATIVE TO OTHER MUNICIPAL PROGRAMS

May 2013

ZHE ZHAO, B.A., UNIVERSITY OF SCIENCE AND TECHNOLOGY OF SUZHOU,
CHINA
M.R.P., UNIVERSITY OF MASSACHUSETTS, AMHERST
Directed by: Professor Mark Hamin

The Massachusetts Green Communities Grant Program (GCP) was created by
passage of the Massachusetts Green Communities Act in 2008, which provides funding,
tools and technical support to assist local communities in achieving the goal of energy
efficiency and greenhouse gas (GHG) emissions reduction. With the growing number of
communities designated as GCP participants over the past two years, public focus has
increasingly turned towards assessing the relative effectiveness of the GCP compared to
other programs. The purpose of this research is to evaluate the relative effectiveness of
the Green Communities Grant Program in supporting participating local governments to
mitigate and adapt to climate change, especially in the areas of energy efficiency and
emissions reduction.
The findings are based on comparative case study analysis between participant
Green Communities and non-Green Communities with comparable population size. The
iv

results of the qualitative analysis indicated that the communities with relatively strong
regional planning agency assistance, relatively large planning departments, completed
master/comprehensive plans, and memberships in other climate change protection and
sustainable development organizations tend to have much better performance in energy
efficiency and GHG emissions reduction. The research also provides suggestions for
future research and recommendations for other Massachusetts communities that plan to
implement energy-efficiency projects and emissions reduction strategies, whether or not
through GCP membership.
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CHAPTER 1
INTRODUCTION
1.1 Research Background
1.1.1 Climate Change
Climate Change, which has been called a “wicked problem”1 by several planning
theorists, crosses multiple domains and refers to any significant change in the measures
of climate lasting for an extended period, such as temperature, precipitation, and wind
(Churchman, 1967; Rittel& Webber, 1973; EPA). While many of these changes will have
global implications and repercussions in terms of ecological, economic, and social/
demographic impacts, the need to address these impacts will take place at various levels
of government and governance: i.e., national, state or provincial, regional, metropolitan,
municipal, and community scales. The focus of this research will be to examine efforts
to address climate change at the municipal and community level in Massachusetts, either
through participation in the GCP or by means of other types of municipal green program.
Following a more general discussion of key climate change issues below, this chapter
will describe my research scope and strategies
What are the major potential impacts of Climate Change?
According to National Oceanic and Atmospheric Administration (NOAA) reports
in 2009 and 2010, global average surface temperatures have risen at an average rate of
2.2°C per decade since 1901. Since the late 1970s, the U.S. has warmed at nearly twice
the global rate. Worldwide, from 2000 to 2009, was the warmest decade on record
(NOAA, 2009).If these trends continue, there will be as little as 1.1°C or much as 6.4°C
1A problem

that is difficult to solve because of incomplete and/or changing requirements that are
often difficult to recognize.

1

increase in global average temperatures by 2100 (IPCC, 2007).2 Specific sectors of Water
Resources, Energy Supply and Use, Transportation, Agriculture, Human Health, and
Social are mentioned with regard to anticipated impacts on climate change in the State
Global Change Research Program (USGCRP). Based on the data from IPCC in 2007,
some of the major impacts of climate change by world region are shown in Table 1.

Impact type
Extensive sea:level
rise and increased
coastal flooding
Reduced supply of
fresh water for
agriculture
Reduced supply of
fresh water for urban
areas
Reduced
agricultural/forest
yields resulting from
higher temperatures
Reduced biodiversity
and habitat integrity
Increased
vulnerability to
water:borne diseases
Reduced supply of
hydroelectric power
Major changes in land
cover type and habitat
Increased spring
runoff and seasonal
river flooding
Exacerbated heat
island effects in major
urban areas
Increased
vulnerability to
invasive species

Africa

Asia

Australia/
New Zealand

Europe

Latin
America

North
America

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

Polar
region

x

Small
islands

x

x
x

x

x

x

x

x

x

x

x

x
x

x
x

Table 1: Major impacts of climate change by world region
Source: Assembled by the authors from IPCC, 2007

2IPCC, Intergovernmental

x

Panel on Climate Change
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These global data provide a macro-scale picture of climate change as well as the
trend of continued rate of increase in emissions. The impacts of climate change within the
US shows a more limited but still major part of this “big picture”. Sea-level rise/coastal
flooding and lack of fresh water for agriculture are the top twomost common impacts of
climate change worldwide. Some specific US states and communities have experienced
these impacts more acutely in recent years. For instance, sea-level rise especially placesat
risk the south shore of Long Island, which is now flanked by a string of barrier beaches
and islands spanning from the Rockaways in the west to Southampton in the east
(Gornitz,Couch, Hartig, 2001).Continuing increase in global temperature will have chain
effects whereby global trends will present greater local impacts. Accelerating glacier and
seasonal snow melting will lead to rising sea levels, magnifying spring runoff volumes
and flooding, thereby reducing year-round freshwater supply for agriculture and domestic
household consumption. As a result of diminished freshwater and increased drought risk,
invasive plants that are more tolerant of limited water may then threaten the viability of
water-reliant native species, such that biodiversity and habitat integrity will become a
much greater problem for regional ecosystems.
What factors contribute to Climate Change?
According to a statement from the US EPA,3 climate change may result from:
1) natural factors, such as changes in the sun's intensity or slow changes in the
Earth's orbit around the sun;
2) natural processes within the climate system (e.g. changes in ocean circulation);

3

EPA, US Environmental Protection Agency

3

3) human activities that change the composition of the atmosphere(e.g. through
burning fossil fuels), water bodies and the land surface (e.g. deforestation, reforestation,
urbanization, desertification, etc.)
The earth‟s overall temperature pattern is changing continuously and this trend is
more rapid and pronounced than in the recent past. Although the first two elements are
contributions to climate change by natural processes, in more recent decades, with some
considerable evidence, human activities have been identified as the primary factor of
significant trend change(Crane and Landis 2010). Greenhouse gas (GHG) emissions are
considered to be among the major consequences of human activities. A number of factors
have contributed to fluctuating levels of GHG emissions, such as economic activities,
population growth, transportation, energy usage, land use, and technological change.
Carbon dioxide (CO 2 ) and methane (CH4 ) are two major GHGs that have a huge
impact on climate change. Based on data from 1832 to 2009, the concentration of CO 2 in
the earth‟s atmosphere increased from 280 parts per million by volume to 390 parts per
million. Meanwhile, this trend revealed steadily increasing levels of global temperature.
Furthermore, the recently research points out that nitrous oxide (NO 2 ) is still another
important GHG that contributes to climate change. In order to reduce GHG emissions, a
number of methods are used at present to achieve the goal, including fuel conversion,
energy efficiency, renewable energy, methane recovery from emission sources, such as
landfills and coal mines.4
These impacts and potential strategies to address them vary considerably across
various national, state or provincial, regional, municipal and community contexts. The

4

EPA, Environmental Protection Agency Climate Indicators.
4

aim of this research will be to examine the similarities and differences in programmatic
climate change responses among some localities in the Commonwealth of Massachusetts.
Impacts of Climate Change on Massachusetts Communities
According to the Climate Action Plan of the Town of Amherst Massachusetts, the
Commonwealth has experienced a 2% (2°F) increase in temperature and a 20% increase
in precipitation over the past century, respectively. The number of heat-related deaths,
increased symptoms of respiratory diseases has increased50%. Furthermore, climate
change negatively affects ecosystem dynamics and migrations of species, and will also
further threaten local vulnerable species and ecosystems, since changes in climate may
result in modified inter-species competition and interactions, which will influence the
frequency and intensity of unexpected events, such as the emergence of new diseases and
pests (Fao, 2008).
In the Greater Boston area, sea level has risen 11 inches over the last century and
is projected to potentially rise an additional 22 inches by 2100. This increase may
significantly impact and alter local weather patterns and land uses. An increase in severe
precipitation will likely lead to increased flooding and water quality degradation. Coastal
wetlands may become inundated, destroying migratory bird and other wildlife habitat
(Massachusetts Climate Change Adaption Report).
The potentially damaging impacts of climate change on Massachusetts forests
would also be significant. Major ice storms and changing weather patterns have severely
impacted the New England maple syrup industry over the past century, creating serious
ecological, economic and cultural concerns. Northern hardwoods, spruce, and fir trees

5

could migrate 100 to 300 miles north, and would likely be replaced by southern and
succession species.5
What can Massachusetts communities do?
With the growing recognition that global warming, also known as greenhouse
effect, has become a big issue not only in nationwide, but also worldwide, more and more
public, private, and nonprofit agencies, regional and local organizations, and state
governments are undertaking or at least in some cases coordinating efforts to reduce
GHG emissions, assisted by advisory groups such as IPCC, EPA, UNFCCC,6Local
Agenda 21, ICLEI, CCP,7etc.
Today, mitigation and adaptation are two broad strategies for governmental and
non-governmental organizations to respond to the potential adverse regional impacts of
climate change. Mitigation is aimed at reducing levels of carbon release to limit
prospective climate change, while adaptation is aimed at dealing with the consequences
of climate change(Crane and Landis 2010).
For mitigation, the most direct way is reducing the volume of CO 2 and CH4
emissions released into the earth‟s atmosphere. The goal of reducing emissions can be
achieved by means of three approaches (Crane and Landis 2010):
1) Use clean energy, such as geothermal, water, wind, and solar power. Clean
energy will have lower CO2 emissions.

5Forest Ecology

Network.
http://www.forestecologynetwork.org/climate_change/effect_on_forests.html
6UNFCCC-United Nations Framework Convention on Climate Change
7CPP-Cities for Climate Change
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2) Increase energy efficiency, thereby increasing conservation/decreasing waste.
By this approach, technology innovation is the most important to increase
energy efficiency and reduce emissions.
3) Change of behaviors. Helping people better understand the consequences of
their behaviors will have potential aggregate impacts on climate change.
1.1.2 Green and Sustainable Growth
Energy systems, industry, building performance, agriculture, transportation, and
land use are the most significant sectors that shape emission profiles. To achieve the goal
of green and sustainable development, emissions need to be reduced without impairing
economic growth. Lower emissions may not necessarily result in lower economic growth.
The Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment Report in
2007: Mitigation of Climate Change provides historical evidence to demonstrate this
possibility of green, sustainable growth (IPCC, 2007).According to the report, patterns of
conventional economic growth and higher levels of emissions depend on each other. CO2
emissions are a key outcome of conventional economic activity and promoting
conventional economic growth means larger demand of energy and higher new emissions.
The model of green, sustainable economic growth, however, improves technology, which
may increase the efficiency of energy use, environmental protection and emission
mitigation, as well as promote those „clean and green energy‟ sectors of the new
economy.
A number of government policies at all levels have been developed to reduce
Greenhouse Gas (GHG) emissions. The policies of energy efficiency, conservation, and

7

renewability will be discussed below to identify the relationship between policies and
GHG emissions.
According to the International Energy Agency, 8 from 1973 to 1998, conservation
policies and autonomous technical improvements have contributed to almost 50% of
energy consumption savings in 2008. The case demonstrates the positive relationship
between policies and GHG emissions as a result of energy efficiency.
To increase energy efficiency, policies focus both on the demand and supply side.
These policies are pursued to reduce the demand for energy without constraining the low
output price of energy. Although energy price might have effects on the demand of
energy, it is not a foundational strategy to achieve the goal of energy efficiency because
the efficiency is determined by price and thus might be offset by subsidies or only be
temporary because of market fluctuations. Reducing emissions and budget saving are two
advantages of efficiency; in addition, increased efficiency creates more opportunities and
resources for other forms of development and investment.
Planning policies related to energy supply can be separated into three types or
policy “families”: Economic Instruments, Regulatory Instruments, and Policy Processes
(OECD, 2002a). Many policy measures are given to reduce GHG emissions from the
energy-supply sector. To encourage energy efficiency, the policy measures belonging to
the Economic Instruments sector, include higher energy taxes, lower energy subsides,
tradable emissions permits, fiscal incentives, power plant GHG taxes, etc. The policy
measures of minimum power plant efficiency standards and best available technologies
prescriptions, for instance, are categorized in the Regulatory Instruments sector. For
8IEA,

2004b: CO2 emissions from fuel combustion 1971-2002.International Energy Agency,
Paris, France.
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policy processes, there are policies measures as well, such as voluntary commitments to
improve power plant efficiency, information and education campaigns, and cleaner power
generation for fossil fuels, etc. (IPCC, 2007).
1.2Research Purpose/Justification
Because of the frequency of natural weather-related disasters that have occurred
in recent decades, the need to forecast and prepare for more and more environmental
problems are becoming increasingly urgent. Sea level rise, for instance, confronts coastal
cities with threat of land loss and submerged structure and infrastructure. With the
development of industry and transportation, greenhouse gas emissions become a critical
issue for government and public agencies. In order to find ways to mitigate the long-term
impacts of emissions, not only in the United States, but also worldwide, governments at
every level have begun to develop plans and strategies to reduce the impacts of human
activities on natural environmental systems. At the same time, governments can provide
special grants and subsidies to support local energy efficiency and natural conservation
projects while increasing local economic development. This research will contribute to
evaluating the effectiveness of adopting Green Community program measures in local
government for cities and towns with different population sizes in the Commonwealth of
Massachusetts.
1.3Research Goals and Objectives
The scope of my research will be mainly focused on the years from 2000 to 2010.
The research involves a comparative case study assessment of selected similar pairs of
cities/towns (4 local cities/towns total)as focus subjects. These study cases are selected
by some specific criteria which will be mentioned in Chapter 3.
9

1.3.1 Goals
For this thesis, the aim will be to evaluate the impacts of efforts to address climate
change on local development, as well as the effectiveness of implementatio n with regard
to energy-efficiency strategies (e.g., the Green Communities Program in Massachusetts
as well as others) that various local governments may use to mitigate/adapt to climate
change. The selected communities and their strategies will be compared and contrasted
in terms of their respective advantages and disadvantages relative to other communities‟
approaches. Different cities and towns will be chosen as case studies to discuss and
compare in separate chapters.
1.3.2 Objectives
1) Evaluate the comparative advantages, disadvantages, opportunities and challenges
of developing energy efficiency plans/climate change protection plans toreduce
greenhouse gas emissions and energy consumption at a local level.
2) Evaluate the advantages, disadvantages, opportunities and challenges of efforts to
implement policies to increase energy efficiency in municipal development.
3) Evaluate the advantages, disadvantages, opportunities and challenges of efforts to
support public transportation to provide more commuting choices in order to
reduce greenhouse gas emissions from private automobile commuting at a local
level.
4) Evaluate the advantages, disadvantages, opportunities and challenges of regional
planning agency support in municipal energy saving activities.

10

1.3.3 Definitions and Assumptions
„Climate change‟ in this research refers to a change in climate (i.e., relationship
between land, air, and water) that is attributed directly or indirectly to human activity,
such as the combustion of fossil fuels (which release carbon dioxide) and deforestation
(because forests remove carbon from the atmosphere, and hold soil moisture, etc.), and
that alters the composition of the global atmosphere, in addition to the natural climate
variability that is observed over comparable time periods (UNFCCC 9). Change may
involve increase in temperature, increase in precipitation, sea level rise, etc.
„Climate change mitigation‟ means human action to reduce the concentrations of
greenhouse gas (GHG) by reducing their sources or enhancing their sinks (Molina, etc.
2009), such as using fossil fuels more efficiently, switching to use of renewable energy or
alternative energy (solar energy or wind power), improving the insulation of buildings,
etc. „Climate change adaptation‟ means action or adjustment taken by society in response
to the actual or potential impacts of predicted climate change, which moderates harm or
exploits beneficial opportunities.
„Energy efficiency‟ refers to reduction in the energy used for a given service, e.g.,
heating, lighting, etc., or level of activity. Energy efficiency is a process of doing more
with less, which means to complete the same tasks and functions while using less energy.
„Sustainable development‟ refers to development strategies which meet the needs of the
present without compromising the ability of future generations to meet their own needs.
Moreover, sustainable development tries to reconcile the needs of social and economic
development with ecological conservation and environmental protection.

9UNFCCC- United Nations

Framework Convention on Climate Change
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Based on the data from various government agencies, academic institutions, and
other organizations in US, 24 indicators of climate change were produced and reported by
the US EPA, including


Greenhouse Gases: U.S. Greenhouse Gas Emissions, Global Greenhouse Gas
Emissions, Atmospheric Concentrations of Greenhouse Gases, Climate
Forcing;



Weather and Climate: U.S. and Global Temperature, Heat Waves, Drought,
U.S. and Global Precipitation, Heavy Precipitation, Tropical Cyclone
Intensity;



Oceans: Ocean Heat, Sea Surface Temperature, Sea Level, Ocean Acidity;



Snow and Ice: Arctic Sea Ice, Glaciers, Lake Ice, Snow Cover, Snowpack;



Society and Ecosystems: Length of Growing Season, Plant Hardiness Zones,
Leaf and Bloom Dates, Bird Wintering Ranges.

„Greenhouse gases‟ (GHG) refers to a number of an thropogenically produced and
naturally occurring gases whose presence in the atmosphere traps energy reflected by the
Earth. This property causes the greenhouse effect. Water vapor (H2 O), carbon dioxide
(CO 2 ), nitrous oxide (N 2 O), methane (CH4 ), and ozone (O 3 ) are the primary greenhouse
gases in the Earth's atmosphere.
On the basis of previous documents and materials that analyze the contribution of
climate change phenomenon to ecological impacts, energy efficiency, and sustainable
development, this research will focus on identifying the relative effectiveness of energyefficiency programs adopted by cities and towns in Massachusetts, especially the Green
Communities Act.

12

1.3.4 Chapter Outline
The first chapter will present background on this research, including green and
sustainable growth, the major potential impacts of climate change: worldwide, in New
England, and in Massachusetts communities. Introducing mitigation and adaptation
strategies that various Massachusetts communities have planned or are now undertaking
will show how municipal governments have worked to respond to the potential regional
impacts of climate change. The research purpose/justification, as well as research goals
and objectives will also be discussed in the first chapter as well.
Chapter 2 will mainly focus on the literature review, which discusses three levels
of green and sustainable growth activities: the global level, the interstate regional level,
and the intrastate regional and local level. An introductory overview of the Massachusetts
Green Communities Act and the five major criteria of the state-run Green Communities
Program will be presented in separate sections respectively.
Research method will be discussed in Chapter 3, including criteria of case study
selection and analysis, illustration of qualitative design, and limitations/delimitations of
the research scope. Chapter 4 will cover analysis of all four case studies. Each case will
include background of the city/town, energy efficiency or reduction plans, other relevant
programs and projects, and finally a „Strengths, Weaknesses, Opportunities, and Threats‟
(SWOT) analysis. Some of the case studies will further discuss short-term and long-term
goals of energy efficiency and reduction.
Chapter 5 will present tables and matrices to make comparative assessment and
overall evaluation or relative effectiveness. Based on results of Chapter 5, Chapter 6 will
provide conclusions of the case study and feasible recommendations for further research.

13

CHAPTER 2
LITERATURE REVIEW
2.1 Three levels of Green and Sustainable Growth Activities
2.1.1 Global Level Activities
Climate change has becomes one of the most significant global challenges and
thus is not solely a local or regional issue. There is growing recognition that greater
international collaboration is necessary to combat climate change. The United Nations
Framework Convention on Climate Change (UNFCCC) holds meetings every year and
invites international countries to join in and discuss environmental issues. The 15 th
Conference of Parties held at the end of 2009 in Copenhagen, Denmark advocated that
nations establish a comprehensive adaptation program which includes international
support to achieve the goal of stabilizing long-term greenhouse gas concentration levels.
The COP 1510 reached a provisional agreement of deep cuts in global emissions to hold
the increase in global temperature below two Degrees Celsius (Vadas, Fahey et al. ;
Wheeler ; Hankey and Marshall ; Reitze Jr ; Shorr, Najjar et al. ; Bassett and Shandas ;
Boswell, Greve et al. ; Burch ; Crane and Landis ; Eccleston ; Meyer ; Pitt ;
Ramaswami* ; Solomon and Heiman ; Winkelman, Bishins et al.). A total of 107
countries joined the international climate change agreement, including China and India,
two countries among the largest and fastest-growing sources of greenhouse gas emissions
in the world, and signed the domestic emissions intensity reduction target for 2020
(Broder, 2010).The accord also reached agreement that “developed countries shall
provide adequate, predictable, and sustainable financial resources, technology and

10COP

15 Copenhagen Accord.
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capacity-building to support the implementation of adaptation action in developing
countries” to establish a global framework to combat climate change.
For developed countries, in the short-term, from 2010 to 2012, the accord asked
for $30 billion financial support developing countries and balanced allocation between
adaptation and mitigation. A long-term, $100 billion was requested by 2020 to support
projects, programs, policies and other activities in developing countries related to
mitigation, adaptation, capacity-building, technology development and transfer(Shorr,
Najjar et al.).
The IPCC (Intergovernmental Panel on Climate Change) also addressed policies
for mitigation of climate change in its Fourth Assessment Report. Short-term, mid-term,
and long-term mitigation strategies were developed in the report. For mitigation in the
short and medium term (until 2030), the policymakers‟ summary concluded that there
was high consensus and much evidence to support the statement that “there is substantial
economic potential for the mitigation of global GHG emissions over the coming decades,
that could offset the projected growth of global emissions or reduce emissions below
current levels” (IPCC, 2007). The chart below shows the key mitigation technologies and
practices by sector.
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Table 2: Key Mitigation Technologies and Practices by Sector.
Source: IPCC, 2007. "Climate Change 2007: Mitigation of Climate Change, Summary for
Policymakers" Working Group III

According to the IPCC estimate, the stabilization of atmospheric GHG level
between 445-535 ppm CO 2 equivalent, 535-590 ppm CO 2 , and 590-710 ppm CO 2 would
result a reduction of average annual GDP growth rates less than 0.12%, less than 0.1, and
less than 0.06%, respectively. There was high agreement and much evidence shows that a
substantial fraction of these mitigation costs may be offset by benefits to health as a result
of reduced air, water, etc. pollution and that there would be further cost savings from
other benefits. The public can also make some contribution to climate change mitigation,
such as changing personal lifestyle and behavior patterns, including commuting habits,
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and communities can provide incentives to encourage such changes and disincentives to
discourage older habits.
For long-term mitigation (after 2030), there was high agreement and much
evidence that “in order to stabilize the concentration of GHGs in the atmosphere,
emissions would need to peak and decline thereafter.” The lower the stabilization level,
the more quickly this peak and decline would need to occur. Mitigation efforts over the
next two to three decades will have a large impact on opportunities to achieve lower
stabilization levels. Five categories are shown in the IPCC report to explain the above
statement. For example, stabilization between 490-535 ppm CO 2 emissions would result
global temperature 2.4-2.8o C above pre-industrial average and need to peak before 2020,
with 30 to 60% reductions on 2000 levels by 2050 (IPCC, 2007).
The above are two international organizations that make efforts to develop
strategies to reduce GHG emissions and mitigate/adapt climate change effects. Not only
did international organizations undertake these efforts, but also national governments.
For example, the U.S. federal government emphasized protecting human health and the
environment, administered through the EPA. The EPA State and Local Climate Change
Program provides outreach assistance, such as training workshop, support for developing
comprehensive GHG reduction plans, examining regional impacts of mitigation policies,
etc. (UNFCCC Climate Action Report,1997).
2.1.2 Interstate Regional Level Activities
The Conference of New England Governors and Eastern Canadian Premiers is a
significant forum that dedicated to the discussion and development of policy response to
economic, environmental and energy issues (Engel, 2006). The Climate Action Plan,
17

which was adopted by this Conference in 2001, reached agreement of several specific and
aggressive goals, including reduce GHG emissions to the 1990 level by 2010, 10% lower
than 1990 by 2020, and finally achieve the goal of reducing the emissions level until
avoiding harmful impact on the climate, approximately 75% to 85% reduction of current
emissions level.
In addition, the states involved in the “Regional Greenhouse Gas Initiative”
(RGGI) have concluded a Memorandum of Understanding (Vadas, Fahey et al.) and
reached agreement that by 2018, each state will decrease its base annual carbon dioxide
budget by 10%, which means 2.5% budget decline every year (Engel, 2006).
There are number of advantages of an interstate regional approach. First, because
of the limitation of policy divergence among individual states, the interstate regional
approach could lead to greater emissions reductions compared to local initiatives alone.
The regional program could result in a larger contribution to climate change mitigation
than strictly local efforts because a larger geographic area and more centers of population
could more likely employ a more uniform approach to a regulation. Second, regional
approaches could address climate change in a more cost-effective manner, because
environmental resources and economies can be shared and interconnected and increase
the prevalence of climate measures (Engel, 2006).
The regional approach could create an attractive environment and bring economic
benefits to the participating states. In addition, an interstate regional strategy could gather
more resources and advantages than the individual states alone and further encourage
energy efficiency and renewable energy technologies to achieve the goal of mitigate
climate change.
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2.1.3 State, Intrastate Regional and Local Level Activities
Many cities and states have already begun to make some contributions toward
responding to climate change, including developing climate action plans that contain
targets for GHG emissions reduction, developing inventories or registries of in-state
sources of GHG emissions, adopting tax and other incentive programs to encourage
greater use of renewable energy, energy efficiency and conservation. However, we
should recognize that either an individual state or city undertaking emissions reductions
in isolation makes little sense for addressing global climate change. The present situation
is that state action on climate change is primarily dependent on various local economic,
political and social motivations because of the absence of the incentive s provided by a
more direct causal relationship between local actions and global outcomes (Engel, 2006).
State climate change policies have influenced national policy in many ways. The
first is developing new programs and approaches as pilot or demonstration projects to be
adopted by the federal government after period of implementation. The second is that
local action stimulates implementing of regulatory action that may be further developed
by the higher jurisdictional levels of government (Engel, 2006). Finally, for the purpose
of amplifying the influence of state climate change actions, cities and states should
partner with other state and local governments to build intrastate regional coalitions (as
above).
Local initiative is the first step for sustainable development and also the basic
premise to achieve regional, national, and international sustainability goals. ICLEI-Local
Governments for Sustainability is an international association that provides technical
consulting, training, networking, and information services to help build capacity, share
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knowledge, and support local government in the implementation of more sustainable
development at the local level. Based on ICLEI, at present, there are more than 1100
local governments in 68 countries that have joined in this association and made a
commitment to create a sustainable society. ICLEI provides many strategies to achieve
goals of sustainable development. For instance, to encourage local use of renewable
resources, ICLEI strengthens local governments promoting renewable energy and energy
efficiency in the urban environment, focusing on their role as a driving force for local
innovation. Mitigation, Adaptation and Advocacy are three main areas that fall under
ICLEI‟s climate work. ICLEI has made a long-term effort on local climate action as well
since ICLEI was founded in 1990 (see Table 3). The Local Action 21 encourages local
governments to work with local stakeholders to deal with community equity and
sustainability issues. To support local governments achieve justice, security, resilience,
viable economies, and healthy environments, ICLEI make efforts to build Sustainable
Communities and Cities. There are four initiatives: Resilient Communities and Cities,
Just and Peaceful Communities, Viable Local Economies, and Eco-efficient Cities. The
Resilient Communities and Cities Initiative is aimed at mainstreaming disaster resilience
in the planning and decision-making processes of local governments. 11 The Just and
Peaceful Communities initiative promotes security and equality, particularly in income,
housing, education and health (Willmott, 2003). The Viable Local Economies initiative
seeks to assist local governments to draft Local Agendas for Sustainable Livelihood and
Employment.12 The Eco-Efficient Cities initiative is aimed to help local governments

11Resilient
12Viable

Communities and Cities Initiative.
Local Economies Initiative. Available at http://www.iclei.org/index.php?id=803
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address unhealthy environments and unsustainable production and consumption
patterns.13
YEAR
1991

MITIGATION
Urban CO2 Reduction Campaign

1995

1st Municipal Leaders‟ Summit, New York-Launch of Cities for
Climate Protection Campaign
Observer NGO at UNFCCC 2nd Municipal Leaders‟ Summit,
Berlin (COP1) Focal Point for Local Governments and
Municipal Authorities UNFCCC Constituency.

1997

3rd Municipal Leaders‟ Summit, Kyoto (COP3) CCP Australia

1999
2001

CCP Mexico, Phillipines

2002

CCP Thailand, Latin America

2004
2005

Launch of Local Renewables Project
4th Municipal Leaders‟ Summit, Montreal (COP11)
Establishment of World Mayors Council on Climate Change

2007

Launch of Local Government Climate Roadmap, Bali (COP13)

2008

Launch of Local Government Climate Sessions, Poznan
(COP14) Annual Local Renewables Conference in Freiburg

2009

First version of International Local GHG Emissions Analysis
Protocol Partnering in UNEP Climate Neutral Network
Observer NGO at IPCC
Launch of Bonn Center for Local Climate Action and Reporting
- carbonn

1993

ADAPTATION

CCP S Africa, India, Indonesia

Resilient Communities and
Cities Initiative

2010

Adaptation Guidebook
Project for Urban Risk
Reduction
Asian Cities Climate Change
Resilience Network
Adaptation ToolkitICLEI
Adaptation WikiPartner in
UNFCCC Nairobi
WorkPrograme
Resilient Cities 2010

Table 3: Chronology of Efforts of ICLEI on Local Climate Action14

2.2 Massachusetts Green Communities Act
Climate change has become a more prominent concern in recent decades. Many
among the general public and in government have begun to take climate change issues
more seriously. A number of policies and programs have been created to increase energy
efficiency and address climate change impacts. On July 2, 2008, the Green Communities
13Eco-Efficient

Cities Initiative. Available at http://www.iclei.org/index.php?id=804

14http://www.iclei.org/fileadmin/user_upload/documents/Global/Progams/CCP/Introduction/ICL

EI_Climate_Chronology.pdf
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Act (GCA) was signed into law in Massachusetts, a comprehensive piece of energy
reform legislation promoting development of renewable energy, energy efficiency,
“green communities,” and implementation of the Regional Greenhouse Gas Initiative
(RGGI).
The Act‟s intent is to increase energy efficiency in electricity generation, update
the renewable energy portfolio standard, increase public oversight of utilities, increase
service quality of power companies, assist low-income energy customers, and increase
the use of renewable generation and energy efficiency products.15 The Act involves
municipalities, communities, consumer, power companies, and builders as the state seeks
to implement its broad energy goals among multiple stakeholders.
First, for the municipalities, the Act allows municipalities to construct, own and
operate small renewable generation facilities to help control their energy bills. It also
allows communities to consider areas designated for Class I renewable energy facilities
as a factor in designating an Economic Target Area. Besides, the Act also extends the
financing terms for municipalities for efficiency, alternative, or renewable improvements
from 10 to 20 years and encourages communities to establish a special commission to
make recommendations to improve the process by which a city or town may establish and
operate a municipal-owned electric utility.
Second, for the communities, the Act encourages local governments to establish a
Regional Greenhouse Gas Initiative Trust Fund and to provide funds for the Green
Communities program, to provide interest-free loans for energy efficiency projects in
municipalities that do not qualify as a “green community,” and to reimburse communities
15

Massachusetts Municipal Association.
http://www.municipalcareers.com/public-works-energy-a-utilities/2937-gov-signs-greencommunities-act
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for property tax losses due to mandates of the Greenhouse Gas Initiative or the regulation
of carbon dioxide emissions for electric generating stations. Meanwhile, the Act requires
the Division of Green Communities to develop a competitive bidding process for the
procurement of renewable or alternative electric generation for “green communities”.
Details regarding the Green Communities Grant Program (GCGP) will be discussed in
more detail below.
Third, for consumers, the Act authorizes municipal power companies to establish
a “renewable energy charge” and enter into the Massachusetts Renewable Energy Trust
Fund so that customers may be eligible for grants from the fund for renewable energy
projects. The Act also tries to establish new entities to explore new clean energy usage,
such as solar energy to reduce energy pollution.
Fourth, for inverter-owned power companies, the Act identifies some effective
ways for them to promote the production of renewable energy in Massachusetts and also
requires them to purchase available energy-efficiency measures that cost less than
generating new power prior to the purchase of new generation resources. The Act
requires power companies to enter into 10 to 15 year contracts with renewable energy
developers to help developer of clean energy technology acquire necessary financing. At
the same time, promote “net-metering,” which allows the owners of wind turbines and
solar-generated power to sell their excess electricity into the grid at favorable rates for
installations up to two megawatts. Furthermore, the Act authorizes utilities to own solar
installations for use on customers‟ roofs for up to 50 megawatts each.
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Fifth, for builders, accompanying the Green Communities program, the Act
suggests that participating local governments establish a special commission to
investigate the development of “green building initiatives”.
2.3 State Run Green Communities Program
The Green Communities Program, enacted by the Massachusetts Legislature in
2008, encourages “Green” behavior by municipalities. “Green” behavior means both
energy reduction and money saving since reduce energy use saves municipalities money.
More than $17.6 million have already been used for technical and financial help to the
participating municipalities through the Green Communities Division of the Department
of Energy Resources (Beveridge&Diamon, P.C, 2008).
Municipalities that want to be funded by GCP must submit an application and
meet each of the criteria below except for the 20% energy reduction plan:
1) As-of right siting- for renewable energy/alternative energy (hereafter RE/AE)
As-of-right siting means siting that provides for the allowed use and does not
unreasonably regulate, or require a special permit process. Based on FY 2011 Green
Communities Designation and Grant Program Guidance (Meyer), a Green Community
must provide zoning for the as-of-right siting of:


RE/AE generating facilities, or



RE/AE research and development (R&D) facilities, or



RE/AE manufacturing facilities in designated locations.
To meet this criterion, a community must meet any one of above three types of

facilities. Meanwhile, specific, feasible, and practical locations for the as-of-right siting
must be provided.
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Renewable and alternative energy are important contributor to mitigate climate
change. In this GCP guidance, many types of renewable and alternative energy are listed,
including Solar, Wind, Biomass power conversion or thermal technologies, Ultra low
emissions high efficiency wood pellet boilers and furnaces, low impact hydro, ocean
thermal, wave or tidal, geothermal, landfill gas, fuel cells, advanced biofuels, combined
heat and power, and electric or hydrogen powered vehicles and associated technologies.
2) Expedited Permitting
Based on the GCP guidance, this criterion requires a Green Community must
adopt an expedited application and permitting process to those proposed facilities which
are subject to the as-of-right siting provision. The total time period between the date of
initial application and the date of final approval must not be longer than one year.
Meanwhile, this one year deadline requirement must include an effective enforcement
mechanism such as a construction approval provision.
The one-year deadline is a standard process, so to meet this requirement,
municipalities can apply the expedited permitting process of MGL chapter 43D to the asof-right zoning district(s) as well. For MGL chapter 43D Priority Development Sites, the
deadline requirement is 180 days. This shorter deadline requirement will also help
communities looking to expedite permitting for the purpose of more quickly becoming a
Green Community.
3) Energy baseline/20% energy reduction plan
Under this criterion, a Green Community must not only create an energy use
baseline inventory, but also need to put it into a comprehensive program which is aimed
at reducing 20% of municipal facility (including school buildings) energy use baseline
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within five years of the baseline year (baseline year no earlier than FY2008). The energy
use baseline inventory must include the total energy use of municipal buildings, vehicles,
street, and traffic lighting. The results of this inventory must show: 1) the inventory tool
used; 2) existing municipal energy use (municipal buildings, vehicles, street and traffic
lighting); 3) existing efficiency measures implemented in last two years; 4) areas of least
efficiency/greatest waste; 5) areas that can be most easily addressed.16
Municipalities can submit applications that consist of more than one community,
but if this is the case, an inventory must be completed by every community and results of
all the communities will be aggregated to serve as the total baseline for the joint regional
application.
4) Purchase only fuel-efficient vehicles
A vehicle inventory for non-exempt vehicles and a plan for replacing these
vehicles must be submitted by applicant. Based on 2008and 2009 EPA data, the
following vehicles meet the fuel efficiency rating (except for police cruises, fire-trucks,
ambulance, and public works trucks):
Car

2 wheel drive: 29 MPG

4 wheel drive: 24 MPG

Small pick-up truck

2 wheel drive: 20 MPG

4 wheel drive: 18 MPG

Standard pick-up truck

2 wheel drive: 17 MPG

4 wheel drive: 16 MPG

Table 4: Fuel-Efficient Vehicles Criteria

Both general government and school districts are required to enact a fuel-efficient vehicle
policy for a municipality to meet this requirement.

16http://www.mass.gov/Eoeea/docs/doer/gca/GUIDANCE%20FOR%20GREEN%20COMMUNI

TIES%20CRITERIA%20THREE%20FINAL.pdf
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According to the program guidance, the purpose of this criterion is to reduce CO 2
emissions by municipal vehicles. As background, the US EPA‟s Green Vehicle Guide
states that:
“Vehicles with lower fuel economy create more carbon dioxide - the most
prevalent greenhouse gas - than vehicles with higher fuel economy. Every gallon of
gasoline your vehicle burns puts about 20 pounds of carbon dioxide into the atmosphere
because air has weight and mass, and it takes a lot of it to burn a gallon of gasoline. One
of the most important things you can do to reduce your contribution to global warming is
to buy a vehicle with higher fuel economy. The difference between 25 miles per gallon
and 20 miles per gallon can amount to the prevention of 10 tons of carbon dioxide over a
vehicle's lifetime. Buying a more fuel efficient vehicle will also will help to reduce our
nation's dependence on fossil fuels. And of course, you will save money by having to fuel
up less often.”17

5) Minimize life-cycle costs
Minimizing life-cycle cost relates to using energy efficiency, water conservation
and other renewable or alternative energy technologies. All new residential construction
over 3,000 square feet and all new commercial and industrial real estate construction are
required to meet this criterion. Municipalities can meet this requirement in two ways:
Stretch Energy Code (recommend by GCP) and Local Process.
Updated as of July 2012, there are 110cities and towns in Massachusetts, ranging
in population from 1,800 to 366,600 residents that have qualified as Commonwealth
“Green Communities”. In Hampden County, Springfield, Palmer, Holland, Monson, and
Holyoke are designated as participating Green Communities. The City of Springfield will

17http://www.mass.gov/eea/docs/doer/green-communities/grant-program/gc-criterion4-

guidance.pdf
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be among the case studies for the thesis research, to be discussed briefly below and
examined more comprehensively in Chapter 4 below.
2.4 Economic Impacts
In the 2007 IPCC report, many prominent contributors suggested reducing 50% to
80% of emission by 2050 in order to mitigate the worst effects of climate change. For
some industrialized countries, as an example, United State will need to cut 60% to 80%
of GHG emissions below 1990 by 2050 (European Commission, 2007; Hohne et al.,
2007).For the purpose of cutting GHG emissions, a market-incentive (neoliberal) system
is considered to be more effective, efficient, and equitable than a system of commandand-control regulation, at least by conventional economists (Solomon and Heiman
2010).Nordhaus and Solomon discuss two of the most prominent market-based
techniques: carbon taxes and emissions allowance trading (Nordhaus 1992; Solomon
1995, 1999).The main goal of market-based policy is to minimize costs and maximize
benefits, which is also supported by the Center for Clean Air Policy (CCAP). A company,
by cutting more GHG emissions, can pay lower carbon taxes or sell emission credits, and
thereby more economic benefits will be gained (Winkelman et al., 2010).With the global
development of urban-industrial society, our regional carbon footprints have been
tremendously influenced by building design, transportation infrastructure, and land-use
patterns. The evidence is clearly stated in Winkelman‟s paper: “people drive less in
locations with efficient land use patterns, high quality travel choices and reinforcing
policies and incentive (Ewing et al., 2008). It is also clear that there is growing and unmet
market demand for walkable communities, reinforced by demographic shifts and higher
fuel prices (Leinberger, 2006; Nelson, 2007).” (Winkelman)
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Transportation
According to the requirements of climate protection policies, GHG emissions are
required to be reduced from all areas of the economy, including the transportation sector.
Based on reports of Energy Information Administration (EIA) and IPCC, transportation is
the major contributor to GHG emissions not only in the US but also in developing nations,
which produced 34% and 13%of total GHG emissions respectively. Furthermore, based
on data from EIA in 2007, emission from transportation have been growing faster than
other sectors, and nearly 50% of the net increase in total US emissions came from the
transportation sector between 1990 and 2007. To achieve the goal of overall GHG
emission reduction, the Federal government aims to spend $500 billion on transportation
improvements (Committee on Transportation and Infrastructure, 2009). The following
are three feasible options (Hankey et al., 2010):


Low-carbon fuels or other energy carriers, which reduce the life cycle emissions
per amount of energy, and



More fuel-efficient vehicles, which reduce energy consumption per vehicle-km
traveled (VKT), and



VKT reductions, through options such as mass transit, energy-efficient urban
form, improved logistics, demand-side management, and non-motorized travel
such as walking and biking.
Fuels or energy efficiency is a direct way to reduce emissions, such as clean

electricity-generating energy (e.g. wind, solar) and fuel-efficient vehicles. Urban form
can play an important role in reducing GHG emissions as well. Aspects of urban form,
such as population density (PD), land use, and mass transit, are related to per-capita
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passenger vehicle travel (Handy et al., 2005). Residents of lower-density neighborhoods
are much more dependent on automobiles than those in higher-density neighborhoods.
Public transportation is more convenient for residents who are living in higher-density
neighborhoods. Developed subway or bus routes will encourage more people to use
public transportation more often rather than exclusively or primarily driving by their own
cars (Ewing and Rong, 2008; Glaeser and Kahn, 2008). Urban form can have a
discernible impact on GHG emissions. In the meantime, however, more efficient vehicles
and fuel technologies are both important for GHG emissions reduction until larger
changes in land-use pattern are put in place. Furthermore, population density (PD) will
proportionately affect GHG emissions as well in the long run. Declining of PD, in
contrast, will result the growth in total VKT, which could make transportation-GHG
emissions reduction more difficult (Hankey et al., 2010).
Smart Growth
It is clear from the research literature that land-use patterns have a significant
impact on carbon footprint. Real estate market and demographic data shows that compact
and walkable development will likely become a major trend in future development.
“Smart growth” is one of such kind of development, including compact neighborhood
development, mixed-use development, transit-oriented development, pedestrian- and
bicycle-friendly design, climate protection, environmental protection, infill, low-impact
development and strategies that promote the efficient use of land, infrastructure and
natural resources. Compact land-use development has positive effects on reducing
household VKT. Many research studies indicate that households located in walkable and
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transit-rich neighborhoods tend to spend less on transportation. And the values of houses
in those neighborhoods suffer the least overall decline (Winkelman et al., 2010).
The conclusion of Cambridge Systematic analysis indicated that land use and
transportation improvements are two significantly contributors to the U.S. GHG
emissions reductions. Table 4 below presents a summary of the costs of transportation
and land use bundles at aggressive deployment and maximum deployment levels in
moving cooler. Based on the Table 4, it is clear that Land Use/Transit/Non- motorized
Transportation bundle was the most effective strategy in terms of net savings per ton
eCO 2, at both aggressive and maximum deployment level, which reduced costs by $484
and $531, respectively. The findings of the table support that transportation and land use
strategies have positive effects on economy development.

Table 5: Summary of costs of transportation and land use bundles in Moving Cooler
Source: Cambridge Systematic, Moving Cooler: An Analysis of Transportation Strategies for
Reducing Greenhouse Gas Emission.

2.5 Summary
Along with increasing global temperature, other climate change impacts (e.g.,
water and air quality) have also become big issues in recent decades. Different levels of
governments have taken this issue seriously in various ways, since climate change has
huge impacts not only on ecology, but also on regional economy. Governments have
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already identified and implemented many strategies, policies, and programs to mitigate
climate change. GHG emissions are a major contributor to climate change. With the
efforts of researchers in recent years, innovative transportation, land-use, and design
guidelines are three efficient types of strategy to reduce GHG emissions. In The
Commonwealth of Massachusetts, the Green Communities Grant Program is organized
by the state government with the purpose of encouraging cities and towns to meet the
goal of GHG emission reduction. In the meantime, there are some organizations and
conferences which are aimed at the same target, i.e., to mitigate and adapt to climate
change, such as ICLEI, OECD, IPCC, IEA, and COP. In Chapters 4 and 5, four case
study cities and towns which are members in either the GCP or ICLEI or both have been
chosen for analysis and for comparative assessment in greater detail, as a way of better
evaluating the impact of the GCP relative to other climate mitigation initiatives.
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CHAPTER 3
RESEARCH METHODS
This study combines various forms of data analysis and qualitative research to
examine the research questions and objectives identified in Chapter 1. Four case-study
communities have been selected to evaluate the relative efficacy of the Green Community
Program in Massachusetts, as implemented in communities of different size, governance,
and regional context. The methodology of the study will be built upon the analysis of
literature, survey questions, and data collection from the respective study communities.
3.1 Case Study Selection and Organization
1) Case Study Analysis
To evaluate the opportunities and challenges of implementation for the Green
Communities Program, the most direct and efficient way is to choose specific cities and
towns as study cases and make structured comparisons. These case studies will involve
researching local government implementation strategies, policies and projects that have
the goals of increasing energy efficiency, adapting climate change and mitigating
greenhouse gas emissions; and then comparatively evaluating the effectiveness of these
implementation strategies, policies and projects. For each city or town, comparative
analysis will include information regarding transportation systems, land-use patterns,
specific design guidelines, economic, demographic, and geographic data. Furthermore,
public behavior encouraged or discouraged in daily practices is another critical factor that
contributes to GHG emissions reduction.
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2) Comparative Assessment
Both members and non-members of the Green Communities Grant Program will
be chosen as counterpoint case studies and thereby reviewed in parallel to evaluate the
efficiency of the Program. Matrices and tables will help to structure the comparison in
terms of program criteria. The matrices and tables will mainly focus on implementation
strategies, plans, and tool and techniques that have been used in the cities and towns and
will evaluate the relative effectiveness of them. This study will examine large and midsized communities, some of which will be Green Community Program (GCP) locales, or
GCP and ICLEI, as well as another community of similar geographic, demographic, and
economic conditions that are neither GCP nor ICLEI for contrast to determine what the
potential impacts of participation or non-participation might be. The MA case study
communities that will be counterpoised are the larger cities of Springfie ld (GCP but not
ICLEI) and Brockton (neither GCP nor ICLEI), and the mid-sized communities in City of
Northampton (both GCP and ICLEI) and Town of Amherst (ICLEI but not GCP until
very recently).18
3) Case Study Organization
Four cities and towns in Massachusetts were chosen as study cases. According to
population and membership,19 these cases are separated into two pairs and each of the
two will be directly compared. In each pair, the two case-study communities have similar
population size, and one of them is a member of GCP, but the other is either a member of
ICLEI or has not joined (yet or only recently) another green/energy efficiency program.

18Amherst designated
19Every

as Green Community on July 24th 2012 with total $302,000 grants
chosen case is either member of ICLEI or member of GCP or neither.
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In Chapter 4, each case-study city or town will have its own discussion with more
detailed municipal analysis, and each section will also include background (geographic,
demographic, economic data), as well as discussion of its efforts relative to the GCP five
criteria/sustainable/energy reduction plan, short-term benefits, long-term benefits, and
summary. Chapter 5 and 6 will focus on making more elaborate, extensive comparisons
between cases and construct final conclusions and recommendations for future research.
3.2 Qualitative Design
The qualitative research will mainly address the following questions: In what
ways and to what extent does the Green Communities Program have definite and
significant effects on increasing energy efficiency, reducing GHG emissions, and
mitigating/adapting to climate change? Which implementation strategies and policies that
local governments have been putting into practice to promote energy efficiency and GHG
emissions reduction have been most effective, and for what reasons?
Additional possible sub-questions addressed by this qualitative analysis include:
1) What are the targeted goals of the Massachusetts Green Communities Act relative
to reducing greenhouse gas emissions and promoting energy efficiency?
2) What implementation strategies and policies have been used to address and assess
the goals of Green Communities Act as identified by local government?
3) How efficiently have these implementation strategies and policies served to
promote local energy saving and GHG emissions reduction?
4) In what ways and to what extent have renewable energy resources been used to
mitigate GHG emissions at the local level?
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5) In what ways and to what extent have the case-study communities already taken
steps to promote energy efficiency over and above the basic requirements of the
Green Communities Act?
6) What are the potential advantages in terms of ecological protection and economic
development for cities or towns that are designated as Green Communities, as
compared with cities or towns that are designated as ICLEI Communities 20 and
with cities or towns that are neither Green nor ICLEI Communities?
7) What public relations efforts and approaches were used by Green Communities
Act municipalities to promote the program to their residents?
3.3 Delimitations/Limitations
The Green Community Act was created by 2008 and Green Community Grant
Program had just started in March 2010. The two main GCP cases in the study (i.e.,
Springfield and Northampton) had been designated as Green Communities in the first
round - in May 2010.21 That time period is not long enough to find adequate evidence to
conclusively demonstrate GCP‟s long-term effectiveness. Many local implementation
strategies and policies have been in place for less than one year, which might make it
more difficult to evaluate outcomes for a long-term assessment.
Local governments have different forms, and thus the government leadership of
implementation can be significantly different between communities of different size and
with different structures of governance. The number of projects that are either ongoing or
planned is different from cities/towns to cities/towns. Furthermore, cities/towns served by
20ICLEI communities

mean the cities, towns or counties that join in ICLEI membership, receive
training and regional support to achieve cleaner, healthier, more economically viable
communities.
21Amherst became GCP in July 2012
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different Regional Planning Agencies may receive different levels of support from state
or federal government. Springfield, Northampton, and Amherst are all supported by the
Pioneer Valley Planning Commission (PVPC), while Brockton is supported by the Old
Colony Planning Council (OCPC). While there may be some skew in the comparative
case study assessment framework because three out of four municipalities belong to the
same regional planning agency (PVPC), it also presents the advantage of highlighting
differences in those three communities that may be less related to regional assistance.
Moreover, Brockton now may serve more as an outlier or control case to illustrate a
community that has to date received a lower level of organizational, state or regional
assistance. Recently, GCP membership has increased to 110 communities as of the end of
July 2012. The Town of Amherst is one of the newest members of the latest round of
GCP participation, but Amherst was just an ICLEI and not a GCP member community
when this research started. Its subsequent membership at this later point, however, does
not significantly impact the validity of research presented below.
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CHAPTER 4
CASE STUDIES
This chapter will mainly focus on pairs of cities and/or towns. These pairs of
cases are categorized by population. Each pair includes one Green Community and one
non-Green Community city/town.
For the first comparison pair, The City of Springfield and The City of Brockton
were selected as examples of larger urban communities, with their respective populations
of 153,060 and 93,810according to the 2010 census, The City of Springfield was
designated as a Green Community in the first round of Green Communities Program.
For the second comparison pair, The City of Northampton and The Town of
Amherst were selected, with their respective populations of 28,549 and 37,819 according
to the 2010 census. The City of Northampton was approved for the Green Communities
Program in the first round of program as well. The City of Northampton and The Town
of Amherst are both members of ICLEI.22
Each case will be discussed in detail, including 1) General background of the
City/Town; 2) strategies and policies that local government has created or plan to create;
3) Local energy efficiency plan or energy reduction plan; 4) Local energy efficiency,
renewable/alternative energy, energy reduction projects that have been implemented; 5)
measures to evaluate and compare the relative achievement of these strategies, policies,
and projects.
Based on the above analysis and assessment, this research will try to identify key
criteria for evaluating whether Green Communities Program support made a significant

22According

to latest list of Green Communities, Amherst was designated as Green Community
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difference in promoting and achieving local energy efficiency, energy reduction, GHG
emissions reduction and climate protection.
4.1 City of Springfield
4.1.1 Background
The City of Springfield is the administrative seat of Hampden County and the
most populous city of Western New England. The City is a major urban industrial center
of metropolitan status at the junction of regional routes between Boston and New York.
The City of Springfield is bordered by
Agawam and West Springfield on the
west, Chicopee and Ludlow on the north,
Wilbraham on the east, and Longmeadow
and East Longmeadow on the south. The
government of the City of Springfield has

Map 1: Location of Springfield, MA

a strong Mayor-Council form (Plan A), including the mayor and 13 members in council.
According to 2010 Census, the City has a population of 153,060 with density of 4,768/sq
mi. The City has total area of 33.2 sq mi, including 32.1 sq mi (96.7%) land and 1.1 sq mi
(3.3%) of water. By Massachusetts Department of Revenue data, total road miles of
Springfield are 498.01 miles in 2009, and by the end of January 2010, the number of
registered vehicles is 127,755 with average age of 14.23 years.
The City provides both subsidized affordable units and market rate units to meet
the goal of 10% of low- and moderate-income housing. Springfield has quite convenient
public transportation system. It is a member of the Pioneer Valley Transit Authority
(PVTA) which provides certain route service and paratransit services within the city area.
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Long distance transit, Peter Pan Bus Lines, provides services to Boston, New York, Cape
Cod, etc.
The Regional Planning Agency for Springfield is the Pioneer Valley Planning
Commission (PVPC) which is the primary planning agency responsible for increasing
communication, cooperation, and coordination among all levels of government as well as
the private business and civic sectors in order to benefit the Pioneer Valley region and to
improve its residents' quality of life.23
In 2007, 2010, and 2011, the US Environmental Protection Agency (EPA)
awarded the City of Springfield four grants to support Springfield environmental
protection projects. In 2007, two grants, one for$200,000 for a communitywide
hazardous substances assessment and one for $200,000 for a communitywide petroleum
assessment. The site assessments in Springfield will include the old Cohen property on
Bay Street and the Chapman Valve property in Indian Orchard.24In March 2010, the City
was awarded a$491,067 Climate Showcase Community grant for projects that will help
Springfield increase energy efficiency, saving consumers money and reducing harmful
GHG emissions.25 Springfield estimates that these projects will reduce GHG emissions
by 5% to 8%, approximately 3600 metric tons, within two years. In 2011, the US EPA
awarded another $400,000 cleanup grants to Springfield for the Union Station
redevelopment project.

23http://www.pvpc.org/about/whatispvpc.shtml
24http://www.masslive.com/republican/stories/index.ssf?/base/news7/117930125492020.xml&coll=l
25http://www.springfieldcityhall.com/COS/20100308-epa.0.html
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In May 2010, the City of Springfield was designated a Green Community with a
total of $988,102 in grants to fund energy-efficient boilers and vending machines, and for
five energy-management systems.
4.1.2 Five Criteria of Green Communities Program (GCP)
In May 2010, the City of Springfield received a $988,102 GCP grant, the largest
grant in the state for energy efficiency upgrades. 26This section will focus on the details
regarding how the City aims to meets GCP criteria.
Springfield provides Industrial A and Industrial Park Zoning Districts to meet
Criteria 1 - requirement of RE/AE and research and development (R&D). The City
submitted two industrial park districts: Chicopee River Business (CRB) Park and Smith
&Wesson (SW) Industrial Park. To meet Criteria 2, Springfield complies with
Massachusetts General Law (MGL) Chapter 25A, section 10(C) conditions 3, which is
very specific that R&D and manufacturing facilities must be permitted within 1 year
(Springfield Green Community Application).27
Springfield 20% Energy Reduction Action Plan
The City of Springfield uses FY2007 as its base year to achieve goal of 20%
energy use reduction and improved energy efficiency. The total Energy Use Baseline
including street and traffic lights, buildings, and vehicles is 470,587 MBTUs in FY2007
and aimed to achieve a total of 369,060 MBTUs in FY2012.
High-efficiency boiler, energy management system and solar panels are
developed for municipal facilities. In addition, grant and funding are available to support

26

Appleton, John. www.masslive.com
http://www.masslive.com/news/index.ssf/2010/09/massachusetts_green_communitie.html
27City

of Springfield, Massachusetts. Application for Green Communities Designation
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these projects. In order to achieve the goal of 20% reduction, the City requires that new
constructions, renovations, and replacement permits should be reviewed in terms of
energy efficiency.
Table 5 lists actions and projects that the City has done or is now undergoing to
improve sustainable development.
Year

Project/Award

Detail

2007

Energy Savings
Contractor Project
(ESCO)
Stimulus funds

Including 138 energy conservation measures in 28
facilities at cost of $15.1 million

Complete five high efficiency boilers and energy
management systems and one set of solar panels for
municipal facilities
2007
EPA Grant
$200,000 for communitywide hazardous substances
assessment
$200,000 for a communitywide petroleum assessment
2010
EPA Climate Showcase Complete preventative maintenance and energy audits
Community Grant
projects that help Springfield increase energy efficiency,
saving consumers money and reducing harmful GHG
emissions
2011
EPA Grant
$400,000 cleanup grants for the Union Station
redevelopment project
Table 6: Projects/Awards that improved sustainable development
Source: The City of Springfield Energy Reduction Plan

Figure 1 shows the result of energy efficiency projects from 2007 to 2009. The
usage of heating oil and electricity has decreased by more than 1/3 (34.68%) and 1/6
(15.35%), respectively. In contrast, as compared with 2007, the usage of gasoline has
experienced a significant increase, approximately 28.1%. Although the usage of some
types of energy increased in 2007 to 2009, the main trends of energy use decreased.
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Percentage Change of Energy Use
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Electricity
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2007-2008

-43.15%

3.75%

-1.41%

35.89%

-4.22%

2008-2009

8.47%

-2.66%

-0.52%

-7.79%

-9.20%

Figure1: Percentage Change of Energy Use
Source: The City of Springfield Energy Reduction Plan

To continue to reduce energy use and energy efficiency, the City adopted the
Stretch Code in the beginning of 2010, a law which confirms the minimum energy
standards for the building code and aims to reduce the City‟s energy demand and
greenhouse gas emissions.
Vehicle Replacement Plan (VRP)
As a contribution to the goal of 20% energy reduction, the City Council has
adopted a policy of purchasing energy-efficient vehicles. The goal of their VRP is to have
the entire non-exempt vehicles fleet replaced with a more fuel-efficient fleet within 10
years. The exact MPG thresholds for different kinds of vehicles are written in the policy.
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Figure 2 shows the annual cost of vehicles replacement. From 2009 to 2013, the
City anticipates replacing 131 vehicles which will cost approximately $7.4 million. From
2011 to 2013, the budget for replacement will increase every year and cost approximately
$2.5 million in the year 2013. The City anticipates providing more funding to support
VRP because gasoline usage for non-exempt vehicles increased significantly in 2008 and
has stayed at high levels to the present. The City needs to expand the program in order to
reduce gasoline usage to meet the goal of 20% energy reduction.

Cost of Vehicle Replacement
$2,498,000
$2,023,000

$1,245,000

$1,065,000
$555,000

Figure 2: Cost of Vehicles Replacement

2009

2010

2011

2012

2013

Figure 2: Cost of Vehicle Replacement
Source: The City of Springfield Energy Reduction Plan

4.1.3 Short-term/Long-term Goals
From 2007, eight projects have been undertaken to promote energy efficiency and
energy reduction, which are listed below. In 2010, the City adopted a high fuel-efficiency
vehicle purchase policy to meet the goal of reducing fuel consumption and energy costs
over the next ten years. All street and traffic lights will be upgraded to meet the goal of
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reducing energy consumption. The first Solar Hydronic System28 was installed in the
City at the Indian Orchard Fire Station and the City has identified roof space for
photovoltaic solar panels on a number of municipal buildings.
Beyond the next five years, the City will continue to enact energy conservation
measures and energy efficiency projects to reduce the City‟s carbon footprint. The City
will continue to implement a retrofit all municipally-owned street lights. The City will
review all options for alternative energy production and continue to reduce its fossil fuel
usage in municipal facilities.
Redevelop Springfield – Master Plan of Springfield
On June 1st 2011, Springfield suffered a serious tornado that crossed over seven
city neighborhoods, damaged over 600 structures, and impacted 40% the city population
in the first 48 hours. The City of Springfield decided to develop a Master Plan to create a
blueprint over the next several years. The Springfield Redevelopment Authority (SRA)
and DevelopSpringfield are collaborating to develop a comprehensive redevelopment
plan and strategy in Springfield. To assist tornado recovery in Springfield, MassMutual
provided $1.6 million to DevelopSpringfield for long-term redevelopment projects. These
projects including rebuilding/renovating buildings with new roofs, safe energy
efficient/ENERGY STAR doors and windows, high-efficiency heating systems and
domestic hot water systems.
4.1.4 Summary
The City of Springfield is the third largest municipality in Massachusetts, with
large population, area, energy consumption and GHG emissions. The City has made

28
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some significant efforts to promote energy efficiency and GHG emissions reduction. To
achieve the goal, the City applied many funding to support energy efficiency and
emission reduction projects, including EPA‟s $800,000 funding in 2007 and 2011
respectively; in 2010, the GCP awarded the City $988,102 to support its projects to
achieve the goal of 20% energy reduction within five years; and a $491,067 Climate
Showcase Community grant in 2010.
4.1.4.1 Advantages and Opportunities
The City of Springfield has relatively convenient public transit (PVTA), which
may serve to encourage more residents to use public transit rather than private vehicle
commuting. The City is located in Pioneer Valley region and has strong support from
PVPC, the regional planning agency which provides tools and technical support to over
40 communities (and which is headquartered in Springfield). For instance, the PVPC
Brownfields program has helped communities plan for, assess, and clean up nearly 30
brownfields in the Pioneer Valley region. The Springfield Brownfields Redevelopment
Program was one of the supported programs. In addition, in past few years, Springfield
was awarded funding by the US EPA that provided support to implement energy
efficiency and emission reduction projects in Springfield, such as the Springfield Union
Station redevelopment project. Moreover, the City was awarded the largest amount of
Green Community Program grants ($988,102) to fund energy-efficient boilers and
vending machines, and for five energy-management systems.
The City of Springfield has completed a master plan process that identifies longterm redevelopment projects, including high-efficiency heating systems, and safe energy
efficiency doors, roofs, and windows, etc.
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The City of Springfield has an independent planning department with five
professional planners on staff. The City has a strong mayor-council form of government.
The Mayor is given primary administrative authority, political independence and power
in this legal form. A strong mayor can prepare and administer the city budget to support
local energy efficiency and reduction projects, although the budget usually must still be
reviewed and approved by the City Council.
4.1.4.2 Limitations and Challenges
There are some limitations and challenges confronting Springfield. First of all, the
City now has a significant lack of public involvement. Low educational level and lack of
individual awareness of energy efficiency issues in daily life require that the City try to
provide more training or workshop opportunities to its residents to better understand how
they can save energy in daily life. In addition, to apply for Green Community grants, the
City created an energy reduction action plan that aimed at 20% energy use reduction and
improved energy efficiency based on FY2007 levels within five years. In order to reduce
gasoline usage, a Vehicle Replacement Plan was created but now the City is facing the
challenge to provide more funding to support implementation of the Plan.
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4.2 City of Brockton
4.2.1 Background
The City of Brockton, the seventh largest city in Massachusetts, the
administrative seat of Plymouth County, has a total area of 21.6 square miles and 93,810
populations in the 2010 Census. The government of the City of Brockton has a weak
form of Mayor-Council (Plan B), including
the mayor and eleven members in council.
Brockton is bordered by Stoughton to the
northwest, Avon to the north, Holbrook to
the northeast, Abington to the northeast,
Whitman and East Bridgewater to the

Map 2: Location of Brockton, MA

southeast, West Bridgewater to the south, and Easton to the west. In past six years, the
City experienced a significant demographic boom. Approximately 76.8% of total
residents choose to drive alone. Only 8.7% residents use public transit, walk, or other
ways to go to work. Brockton has a median household income of $47,342 in 2009, 26%
lower than the state level. About 76% of residents have high school or higher education
experience. At the beginning of 2011, the City has a 10.9% unemployment rate, which is
2.7% higher than state level29.
The most common industries in Brockton are the Health Care industry (12.5%)
followed by the Accommodation and Food Services and the Educational services
industries, at 6.7% and 6.6%, respectively.

29http://www.city-data.com/city/Brockton-Massachusetts.html
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The City of Brockton is neither a member of GCP nor ICLEI. The Comprehensive
Policy Plan of Brockton is becoming increasingly outdated, initially adopted in 1998. A
Briefing Plan for the Future Brockton was completed in 2008. Approximately 97% of
the City‟s land areas are fully developed and Brockton has recognized that a significant
potential economic development opportunity exists in the redevelopment of Brownfields.
Therefore, the Brockton Brightfield project was installed as an example of redevelopment,
details of which will be discussed below.
The City of Brockton is assisted by the Old Colony Planning Council (OCPC), a
governmental comprehensive regional planning agency which is responsible to a growing
need of local communities to be able to address the multitude of problems that cross over
local boundaries such as air and water pollution, transportation deficiencies and economic
distress.
4.2.2 Plan Brockton
The City of Brockton is a fully developed city. Redevelopment is a major task for
the future. The City has identified objectives to enhance energy conservation and energy
efficiency in the future development, such as focus on complementing existing regional
strengths (high-tech and bio-tech) and potential new sectors, like environmental
remediation, energy and resource conservation; and newly constructed modern
architecture and energy efficient buildings using a variety of forms and materials are
increasingly common in both market-rate and affordable housing.
For the municipal Transportation aspect, the City has set the goal of developing
an integrated transportation network that improves and expands easy movement within
and beyond the city, linking rail, buses, cars, cyclists and pedestrians. At the same time,
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the goal is to pursue public sustainability policies that minimize greenhouse gases, reduce
per capita energy consumption and maximize the use of renewable energy. However,
based on data from the Brockton city planner, the City of Brockton does not have plans at
present to purchase fuel efficient vehicles for energy efficiency and emission reduction.
For the municipal Infrastructural and Environmental aspects, the City created the
goal of preserving and restoring the city‟s natural resources; promoting development and
construction that sustains environmental quality, public health and personal well-being
for future generations. City Hall received an Energy Grant from DOE and was able to
replace the existing boiler and chiller with new energy efficient units. There will be
additional improvements under the Energy Service Agreement (ESA) with energy
efficiency/renewable energy company AMERESCO to install energy efficient lighting,
appliances and other components, like new windows and doors will be installed to save
the energy and water costs. With the Brockton Brightfields program, for example, the city
has embarked on this ambitious program to generate alternative energy. This could be
advanced by other programs to improve the environment and save natural resources.
The City of Brockton has a long history of innovation, a tradition that can be built
upon, which provides a strong foundation for the City‟s strategy for the future. The City
intends to expand to embrace new technologies, especially in the fields of historic
preservation, restoration of the environment and sustainable energy
4.2.3 Brockton Brightfields Program
In 2000, the City of Brockton planned to build a six-year project to develop
alternative energy, the Brockton Brightfields, which will reinvent a “brownfield” into
“brightfield”. "Brightfield" is a term for an abandoned industrial site that has been turned
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into a solar-power facility. To date, the City of Brockton has installed 1400 solar panels
which generate 425 kW, approximately 567 MWh of electricity each year.
In 2003, the US EPA awarded an innovation grant to the Brockton to develop a
feasibility study examining the development and financing of long-term renewableenergy projects on brownfields. The Brockton Brightfield was completed in 2006 and
consists of 1395 photovoltaic panels on a 3.7 acre site. It is the largest solar array in New
England, and the largest Brightfield project in the U.S. The project cost over $3 million,
which was funded by the Massachusetts Renewable Energy Trust("Green Power
Predevelopment" Funding) and the US Department of Energy. To encourage children and
other residents to learn more about solar energy, an onsite Learning Plaza was built along
with the solar panels.
The City of Brockton initiated its Brownfields to Brightfields project to develop a
photovoltaic array into a "Solar Energy Park," as part of a sustainable brownfields
redevelopment strategy with the following goals and objectives:


Redevelop brownfields in an environmentally friendly manner



Develop a new local clean energy source for City use



Expand the City tax base



Enhance Brockton's image -- "Cleaner and Greener"



"Brockton Solar Champions" concept -- build on "City of Champions" logo
by making Brockton first in the state in installed PV.



Attract PV manufacturer to Brockton
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Since its installation on 2006, the Brockton Brightfields project has generated
approximately 3.03 million kWh electricity and avoided Greenhouse Gases of-CO2 5.3
million lbs, and 7.7 thousand lbs of NO x emissions.30

Image 1: Brightfields Project in Brockton, MA

4.2.4 Summary
The City of Brockton is a city with a large population and high percentage of
developed land. The City has a comprehensive plan which is becoming increasingly out
of date, adopted 14 years ago. A new more limited plan update was created in 2008,
which identifies goals of energy conservation and energy efficiency in terms of
transportation, infrastructure and environment, and new construction. The “Brownfield to
Brightfield” 465 kW solar PV system is one successful example for energy-conserving
redevelopment. This project not only promotes usage of renewable energy, but also reuse
of a Brownfield site to increase the city‟s tax base and to provide an educational site for
interested residents to know more about solar energy system.
30http://view2.fatspaniel.net/FST/Portal/GlobalSolarEnergy/brockton/HostedAdminView.html?&

eid=2130
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4.2.4.1 Advantages and Opportunities
The industrial distribution of Brockton shows that heavy and light industry, e.g.,
manufacturing and materials, are no longer the leading industries in Brockton, and now
the leading industrial sectors are Health Care, Food services, and Education, which will
not consume levels of energy or generate levels of GHG emissions as high as those of
manufacturing and materials processing. To improve energy efficiency, the Energy
Service Agreement (ESA) with AMERESCO has been drafted and projects to replace
outdated municipal utilities and equipment will begin soon.
The City has received US EPA awards to develop an energy-efficiency feasibility
study aimed at examining development and financing of long-term renewable
energy/alternative energy projects on brownfields.
Around 97% of the City‟s lands have already been developed. City government
recognizes the significance of brownfield redevelopment, and was already completing
installation of the Brockton Brightfields redevelopment project, which aims to develop
renewable energy/alternative energy usage (i.e, solar energy) and achieve GHG emission
reduction with Massachusetts Renewable Energy Trust ("Green Power Predevelopment")
and US Department of Energy funding support. In addition, to encourage public/residents
participate in energy saving and energy efficiency, the City of Brockton encouraged local
residents to participate in recycling program through its contract with Allied Waste.

4.2.4.2 Limitations and Challenges
Despite being the seventh largest city in Massachusetts, the City of Brockton
adopted a weak form of Mayor-Council government (Plan B), such that the mayor does
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not have formal authority outside of the council and his/her influence is solely based on
his/her persuasive leadership. The City has an independent planning department, though
it only has one professional planner, a very low capacity for a city of its size. Compared
with cities of similar population size, Brockton lacks a strong level of support (in terms of
limited time and resources) from its political leadership and professional planning office.
While Brockton is part of a regional transit system, a low percentage of residents
use public transit and the level of service is limited compared with MA cities of similar
size, which means private vehicles will generate a larger share of GHG emissions. This is
a limitation in terms of energy efficiency and emission reduction, but it suggests that
improving the city‟s public transit system and purchase more fuel efficient vehicles could
become an opportunity for energy saving and GHG emissions reduction.
Compared with other regional planning agencies such as PVPC, Brockton lacks a
high level of support from its regional planning agency; the Old Colony Planning Council
(OCPC) covers just 15 communities, not many of them especially affluent. Only three out
of fifteen staff in OCPC is professional planners, who mainly focus on Community and
Comprehensive planning assistance. Besides, OCPC provides only a limited number of
grants oriented to sustainable development, e.g., the Sustainable Communities Building
Block Grant.31The City of Brockton, because it is not a member of either the MA GCP or
ICLEI, lacks a range of tools, techniques, and funding support from regional, state, and
organizational sources for energy efficiency and GHG emission reduction projects.
The Comprehensive Plan of Brockton was adopted in 1998, and has become so
outdated that it cannot provide a current, clear guide for the City‟s further development,

31http://www.ocpcrpa.org/grants.html
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not only in terms of energy efficiency and emission reduction, but also in other fields,
such as economic redevelopment, education, etc. Therefore, the City needs to create an
updated master plan as soon as possible.
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4.3 City of Northampton
4.3.1 Background
The City of Northampton is the seat of Hampshire County, and is bordered by the
towns of Hatfield and Williamsburg on
the north, Easthampton on the south, to
the west by Westhampton, and to the east
by Hadley which is separated by the
Connecticut River. The government of
the City of Northampton has a strong

Map 3: Location of Northampton, MA

Mayor-Council form, including the mayor and nine members in council. Based on U.S.
Census 2010 data, the city of Northampton has a total area of 34.24 square miles, with
95.9% of land and 4.1% of water. From 2000 to 2010, the population of Northampton has
decreased 1.5%, from 28,978 to 28,549.
In 2000, Northampton joined ICLEI and established a Greenhouse Gas Inventory
of Northampton‟s municipal, business, industrial, and residential emissions. In 2011, the
Inventory was updated with 2010 data and the City‟s Climate Change Protection Action
was modified to ensure the City can meet targets of GHG reduction.
In 2007, the City participated in US EPA grant program and committed:
1) Assess – benchmark – the energy performance of all municipal buildings,
schools and/or drinking water/wastewater treatment facilities in our community;
2) Set a goal to reduce energy use in buildings by 10% or more;
3) Promote energy efficiency and renewable energy to companies and
organizations in our community.
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In 2008, the Mayor of Northampton signed an agreement for Promoting and
Implementing the Pioneer Valley Clean Energy Plan, which calls for
1) A reduction in energy consumption to 2000 levels by the end of 2009 and a
further reduction by 15% by 2020;
2) An 80% reduction in GHG emissions by 2050;
3) A 28% reduction in energy use through efficiency improvements (in buildings)
over 10 years.
The same year, 2008, Northampton completed a 28-months comprehensive
Sustainable Northampton Plan which is aimed at improving energy efficiency, reducing
GHG emissions, and creating a more walkable, bikeable, and transit-oriented city.
On May 25, 2010 the City of Northampton was designated a member of the Green
Communities Program in the first round of the Program. The City was awarded $198,500
grant to support a 51 KW solar PV project on site of the Vocational and Agricultural
High School.
4.3.2 Five Criteria of Green Communities Program
To meet Criteria 1(As-of-Right Siting for Renewable/Alternative Energy) and
Criteria 2 (Expedited Permitting), Northampton Zoning section 350-2.1indicated that
RE/AE research and development facility and Manufacturing are allowed by-right in any
Special Industrial or General Industrial zone.32
The Northampton Office of Planning and Development has indicated that
approximately 400 acres is available for RE/AE Research and Development and
Manufacturing use, which occupied 68% of total area of Special Industrial or General

32

Zoning section 350-Attachment 1, Table of Use Regulation
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Industrial. Besides, nearly 60 acres of greenfield or empty sites are useable for new
RE/AE Research and Development and Manufacturing and rest 340 acres will be
available for redevelopment, expansions, or reuse of existing sites and buildings.

Map 4: Northampton Zoning Map Highlighting Special Industry and General Industry
Zoning ---RE/AE R&D and Manufacturing allowed by-right
Source: Northampton Zoning

According to Zoning §350-11.4, For existing construction, Site Plan approval is
not required for conversion of existing space to RE/AE R&D or Manufacturing, while it
is required for any other construction over 2,000 square feet. For new construction, the
Site Plan approval is guaranteed within one year, which is generally faster than any other
constructions.
4.3.3 Sustainable Northampton Comprehensive Plan
In 2008, The City of Northampton completed a 28-monthcomprehensive
Sustainable Northampton Plan, which indicate its primary guiding principle to
“significantly improve energy efficiency in city buildings and programs, reduce
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greenhouse gas emissions, and encourage conservation and use of alternative and
renewable energy sources throughout the community” and “Make the city increasingly
more walkable, bikeable, and transit oriented.”
Regarding energy efficiency, the Sustainable Northampton plan set two goals:
1) Reduce the City‟s energy demand and natural resource consumption, and 2) Reduce
emissions of greenhouse gases [GHG] with the following specific metrics:


Trend in total energy demand from City facilities: 2 to 3% reduction per year.



Percent of municipal energy supplied by renewable sources: 25% energy demand
supplied from renewable sources by 2017.



Match comparative performance standards from ICLEI, The Climate Registry,
and others: lead in local climate protection efforts.



Percent of FY2000 Equivalent CO 2 Emissions from all City functions: 8% below
2000 levels by 2010, 25% below by 2017, and 30% below by 2020.
To achieve Goal 1 and Goal 2, some objectives, strategies and actions that have

been identified by the City are shown in the following Table 6 and Table 7.

Objectives
Energy Savings

Green Buildings

- Facilitate the increased energy efficiency and
use of renewable energy
- Increase utilization of energy from renewable
sources and reduce utilization of energy provided
from limited resources
- Encourage large-scale development of
“greenfield” sites to be “green” development with
minimal impact on natural or energy resources.
- Encourage development that maximizes
building orientation and landscaping to increase
energy savings.

- Facilitate the development and construction of
“green” [e.g. LEED] buildings
- Encourage reuse and rehabilitation of existing
buildings.
- Emphasize restoration and preservation of existing
housing and building stock to incorporate up-to-date
energy standards.
- Incorporate green building standards for retrofits into
the rehabilitation of municipal buildings.
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Strategies and Actions
- Reconstitute and revitalize a new Energy
Resources Commission to assist in proactively
examining alternative, renewable, and sustainable
energy options.
- Ask utility companies to assist prepare and
implement and energy conservation plan for the
City.
- Ask Energy Service Company (ESCo) to
provide the City with energy efficiency upgrades.
- Replacement of old technologies with newer,
cleaner, and more efficient ones
- Keep energy audits and operations audits.
- Create awards program for improvements in
energy efficiency for both City agencies and
private sector development.

- Adopt a standard that all new significant City
buildings will meet LEED
- Make new and substantial matching fund for the
renovation of schools with high sustainability
standards and
-Seek grants that facilitate the incorporation of
renewable energy and incorporation of greater
sustainability.
- Green roofs
-Publicize the City‟s commitment to green standards
and specific accomplishments as a model for private
residential and commercial projects.
- Research and consider the standards presented in the
Architecture 2030 as a significant part of energy
reduction plan.
- Energy Star ratings as the minimum standards for
local building code in cooperation with regional
efforts.

Table 7: Objective, Goals and Actions for Sustainable Development, Northampton
Source: Sustainable Northampton Plan

Energy saving is one way to achieve the goal of energy efficiency.RE/AE, such as
solar panels, are recommended for replacing traditional energy sources. The City has
developed strategies and actions for energy efficiency, including upgrading technologies,
creating energy conservation plan, providing grant to support improvements in energy
efficiency.
Objectives
1. Raise awareness among residents and businesses about global climate change and the sources of climate
changing gases.
2. Encourage uses that generate substantial automobile traffic to undertake Transportation Demand
Management [TDM] to reduce the impacts of that travel.
3. Develop practices that will reduce emissions of GHG and increase energy efficiency in municipal and
school operations.
4. Cognizant of climate change, geopolitical pressures, and the increasing difficulty in obtaining petroleumbased energy, along with the associated environmental concerns; develop a plan to divers ify how
Northampton will meet its energy needs and become more energy independent.
5. Connect pertinent city policies to the GHG emission reduction goals of SustainableNorthampton.
6. Improve energy and transportation efficiency in City travel.
7. Encourage and work with the City‟s residential, business, and commercial sectors to help them reduce
their GHG emissions through increased energy efficiency, energy source switching, and behavior changes.
8. Follow the Future Land Use Map to ensure efficient use of land and reduced vehicle traffic.
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Strategies and Actions
1.
2.
3.
4.

Prepare a plan for climate protection for all sectors.
Update the City‟s ICLEI inventory in 2011
Monitor The Climate Registry to determine statewide compliance
Publicize successes in GHGs reduction as model for private sector

Table 8: Objective, Goals and Actions for Energy Efficiency, Northampton
Source: Sustainable Northampton Plan

To achieve the goal of GHG emissions reduction, the City has identified some
further objectives and strategies, mainly including raising public awareness, encouraging
transportation efficiency, assisting residential, business, and commercial sectors to reduce
GHG emissions, following the land-use map to ensure land-use efficiency, and reducing
vehicle traffic.
The Plan mentioned that there are 36 individual strategies and actions to meet the
above goals and 5 of them also have same goal criteria of GCP, including:
1. Investigate contracting with an Energy Service Company (ESCo) [for an Investment
Grade Audit and a comprehensive energy performance contract]
2. Prepare, as an addendum to Sustainable Northampton, a plan for climate protection for
all sectors
3. Keep energy audits and operations audits of all public buildings, vehicle fleets, and
public lighting (street, parking, and traffic)
4. Petition the Commonwealth of Massachusetts for state approval of Energy Star ratings
as the minimum standards for local building code
5. Present a report for public review that identifies where, as allowed by state law, the
City lands use ordinances could further address greenhouse gas emissions.
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By the end of FY2012, there has been a 27% reduction in the City‟s energy use,
approximately 20,022 MMBTU in municipal buildings; 18% reduction, approximately
20,637 MMBTU, in overall municipal use since FY2009 baseline. Total annual GHG
emission reduction of 3,300686 lbs. (CO 2 )
Fuel Type
Electricity
Natural Gas
Fuel Oil
Propane
Gasoline
Diesel Fuel
Total all energy

Qty.(conventional units)
10,695,126 kWh
413,714 therms
95,426 gal.
86,704 gal.
63,531 gal.
58,585 gal.

Million BTU Equivalent
(MMBTU)
36,491.8
41,371.4
13,264.2
7,890.1
7,878.1
8,143.1
115,038.7

Percentage of Total
Energy Consumption
32%
36%
11%
7%
7%
7%
100%

Table 9: City of Northampton Imported Energy Use (FY2009)
Source: Northampton Energy Reduction Plan, May 2010

4.3.4 Energy Reduction Plan
The city of Northampton set fiscal year 2009 as the baseline for evaluating energy
reduction. To achieve the goal of 20% of energy reduction relative to the baseline within
five years, many of projects and actions are already underway or completed.
In fiscal year 2009 (FY09), Natural Gas represented 36% of total Northampton‟s
energy consumption, [Renewable] Electricity 32%, Fuel Oil 11%, and Propane, Gasoline,
and Diesel Fuel 7% of total consumption, respectively.
The City of Northampton has approximately 29 significantly-sized municipal
buildings, 14 water and sewage pump facilities, and a dozen smaller buildings and
garages, including four elementary schools, one middle school, one high school, and one
vocational-agricultural high school campus, five administration buildings, a Department
of Public Works (DPW) complex, one water treatment plant, one sewage treatment plant,
two fire stations, two libraries, one music hall, one senior center, one adult education
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center, a parking garage, and several smaller facilities. In past few years, the City has
pursued many efforts towards sustainability and energy efficiency. The following table
shows some specific cases.
Location
John F. Kennedy
Middle School

City of Northampton
Department of Public
Works

The new Northampton
Senior Center

New Police Station
James House
Community Learning
Center

Projects and Investments
1. 10 kilowatts of photovoltaics (solar cells with solar and non -solar sources of
light) has been installed on roof
2. Generate 10,000-kilowatt hours of power annually (equivalent to electricity
needed to
power 3-4 energy efficient homes)
3. Data acquisition module to monitor electricity generated & intensity of the sun
1. Landfill producing methane gas for electricity generation (Oct. - Nov. 2007)
2. Biodiesel fuel for large equipment (conversion of vehicles begins July 2006)
3. Smaller department vehicles replaced by hybrids (Ford Escape)
4. commitment that the design will be LEED certifiable
1. Geothermal heat pumps (geoexchange system) to heat, co ol, provide hot water
2. Only 43,000 Btu/Sq-ft. energy used annually with the system vs. 106,000
Btu/Sq.-ft energy for traditional systems (60% reduction in site energy use)
3. Photovoltaics on south end of center
4. LEED certified, expected to receive a silver rating
5. LEED criteria met: sustainable site selection and development, water and
energy use, indoor environmental quality, innovation in sustainable design and
construction
Commitment that the design will be LEED certifiable
13 KW of photovoltaics has been installed since Aug. 2011. By the data updated
in Sep. 2012, total saved 16,074 kWh.33
Photovoltaic system will be serviced Jan.21, 2020.
106 KW of photovoltaics has been installed since Aug. 2011. By the data updated

Smith VocationalAgricultural High
in Sep. 2012, total saved 138,618 kWh.34
School
Photovoltaic system will be serviced Jul. 20, 2014.
Table 10: Projects for Sustainability and Energy Efficiency

4.3.4.1 Strategies and Actions
To achieve the goal of energy efficiency, Northampton has undertaken a number
of projects and activities. The City has upgraded its use of higher efficiency energy
systems regularly and has expanded bike paths to connect communities in order to reduce
33http://www.solrenview.com/downloads/tmp/Site267_James.pdf
34http://www.solrenview.com/downloads/tmp/Site999_Smith.pdf
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car miles travel. In 2008, a landfill gas-to-energy plant reduced GHG emissions by four
times the level of emissions produced by all municipal energy use. Not only the
municipal government, but also residents and business in Northampton have participated
in the Massachusetts Renewable Energy Trust‟s GreenUp Clean Energy Choice Program,
which resulted in a $254,000 grant to support the City‟s clean energy projects, including
installation of 23KW of photovoltaic panels on two city buildings.
For buildings, from 2007, buildings were tracked in terms of energy use through
EPA`s Portfolio Manager Program, and the ConEdison Solution company reported that
many of Northampton‟s buildings are already complete in terms of energy-efficiency
improvements. The City invested $6.5 million in energy services contract to improve
municipal and school building energy efficiency, with investment paid off from energy
savings. For private buildings, with utility company support, the City created an „energy
concierge‟ program to help the private sector to identify energy savings that will have a
positive cash flow on investment. For instance, in the early stages of creating Property
Assessed Clean Energy Program, the City allowed private property owners to finance
energy conservation investments to be paid back by a property tax surcharge.
For street and traffic lights, in 1992, the City had already implemented a street
and traffic light energy reduction, which reduced 14% of total operating costs for
streetlights. In 2009, Northampton became the first city of Massachusetts to install highefficiency LED lamps in a downtown parking lot. In addition, the City used bicycles
instead of vehicles for trash collection, which has saved hundreds of gallons of diesel use.
As for vehicles, the City has on-road licenses for 192 vehicles, most of which are
heavy-duty public works vehicles, school buses, trailers, police cruisers, and fire trucks.
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The City adopted a Fuel-Efficient Vehicle Purchasing Policy which requires the City of
Northampton, Northampton School District, and Smith Vocational and Agricultural High
School to purchase higher energy efficiency vehicles. In 2007, DPW began to replace
four-wheel drive vehicles with more efficient two-wheel drive vehicles and two utility
vehicles were replaced by gas-electric hybrids. In addition, Wayne Feiden, Director of
planning and Development in Northampton, mentioned specific activities that the City
will no longer pass on old (fuel-inefficient) police cars to other City departments and as
existing cars wear out, their replacements will be more fuel efficient.
For residents and businesses, the City provide help to increase efficiency and
reduce GHG emissions, including ensuring that energy-efficient mortgages are available;
promoting Green Business Initiatives; implementing Property Assessed Clean Energy
(PACE) program to expand energy efficiency and use of renewable energy throughout
the community. As mentioned above, the City created an energy concierge program with
support from their utility company. The result of a one-year pilot test of the concierge
program shows that in small commercial and industrial establishment, there are at least
2,555 thermos natural gas and 236,863.54 kWh electricity annually with higher levels of
energy savings in the pipeline. The list in Table 10 below shows some projects that the
City has already undertaken from 2007 to 2010:
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Year

Project
Senior Center-Silver LEED
Designed, Geothermal Heat
Pumps

2007
Spring

2008
March
2009 Fall
Winter
09-10
Winter
09 until
now
2010
Spring

Landfill gas to energy-800kW
facility
LED Parking Lot Lights
Lighting Upgrade in Parking
Garage
Improved Lighting & HVAC at
James House Adult Learning
Center
13kW PV Array in James
House Adult Learning Center

Detail
Comparing with conventional gas -fired boiler and
reciprocal chiller, Heat Pump system reduced the
calculated energy load of the building by 1.337 MMBTU
per year
This facility will provide an annual emissions reduction
equivalent to reducing the City‟s gasoline consumption
by 3,828,533 gallons a year
Upgrade 16 high-pressure sodium (HPS) lighting fixtures
in the Armory St. Parking Lot to LEDs.
Replaced 220 HPS interior parking garage fixtures with
high-efficiency fluorescent fixtures.
After upgrade net annual energy will have a reduction of
34,200 kWh and 4,300 gallons of oil.
Installed a 13kW photovoltaic array on the James House
Learning Adult Center.

Table 11: Existing Efficiency Measures Implemented from 2007 to 2010
Source: Northampton Energy Reduction Plan, May 2010

4.3.4.2 Energy Reduction Potentials
Although the City has already achieved a great deal, there are still some other
aspects that the City can also address to further reduce GHG emissions (by identifying
City operations with the least efficiency/greatest waste). Northampton‟s largest energy
users per square-feet are: 1) the Wastewater Treatment Plant,2) the Fire Department
headquarters, 3) the Academy of Music, 4) the DPW Garage, 5) the Police Headquarters,
and 6) the Water Treatment Plant. In order to achieve the long-term success of permanent
energy reduction, the City plans to pursue many other projects, including: 1) constructing
a multi-use trail within ½ mile of 70% of city residents to reduce car miles traveled; 2)
DPW plans to generate additional electricity with an in-line hydro-electric plant in the
water delivery system.
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4.3.5 Long-term Goals
The Sustainable Northampton Plan and the Pioneer Valley Clean Energy Plan
have set two goals relative to year 2000 levels – 1) by 2030, 30% GHG emissions
reduction; 2) by 2050, 80% GHG emissions reduction.
To achieve the goals above, the municipal sector as well as the private residential
and commercial sectors needs to coordinate their efforts. When new technologies or other
energy cost reductions may be feasible, the City will continue to seek funding to install
renewable/alternative energy systems and make comprehensive efficiency improvements
in City facilities. For instance, the City will continue to encourage National Grid to
provide a rate-tariff for high-efficiency LED streetlights and upgrade Northampton‟s
streetlights to this new technology as soon as the technology and cost make this feasible.
In the meantime, the City will provide funding, financing, and education as well as
reduce uncertainties for private property owners to help reduce barriers to increasing
energy efficiency and use of renewable energy.

4.3.6 Summary
The city of Northampton is a medium-sized city with 34.24 square miles area and
28,549 populations according to the 2010 census. In recent decades, Northampton has
pursued a wide range of efforts to creating a sustainable and eco-friendly community. To
achieve the goal of energy efficiency, sustainable development, and GHGs reduction, the
City takes a lot of activities as list table below from 2000 to 2010.
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YEAR
2000

2007
2008

2010

ACTIVITIES
Join ICLEI
Establish Greenhouse Gas Inventory
Modify Climate Change Protection Action
Participated in EPA and made commit of set a goal to reduce energy use in buildings by
10% or more, promote energy efficiency and renewable energy in community.
Sign agreement for Promoting and Implementing Pioneer Valley Clean Energy Plan:
1) Short-term: Reduction in energy consumption by 15% by 2020
2) Long-term: 80% reduction in GHGs by 2050
3) Within 10 years, 28% reduction in buildings by efficiency improvements
Complete comprehensive Sustainable Northampton Plan
Designate as Green Communities Program

Table 12: Summary Activities from 2000 to 2010, Northampton

The Sustainable Northampton Plan was completed in 2008, which set principles
of increasing energy efficiency, reducing GHGs, encouraging research, development and
use of RE/AE energy, and creating a more walkable, bikeable, and transit-oriented
community. For energy efficiency, the City is mainly focused on two aspects, one is
reducing demand and the other is reducing GHG emissions.
To meet the five criteria of the GCP, Northampton zoning now indicates that
RE/AE Research and Development Facility and Manufacturing are allowed by-right in
any Special Industrial or General Industrial region. The approval of an RE/AE R&D or
Manufacturing site plan is guaranteed within one year. The City uses FY2009 as baseline
for its Energy Reduction Plan, many projects and actions are ongoing to meet the goal of
20% energy reduction. Based on data from 2009, natural gas and electricity constituted
the primary type of energy consumption.
Based on the Sustainable Northampton Plan and the Pioneer Valley Clean Energy
Plan, the City set two short-term and long-term goals over 2000 level – 1) by 2030, 30%
GHG emissions reduction; 2) by 2050, 80% GHG emissions reduction.
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4.3.6.1 Advantages and opportunities
The City is located in Pioneer Valley region and has a long, strong partnership
with PVPC. Northampton signed an agreement for Promoting and Implementing the
Pioneer Valley Clean Energy Plan, which was initiated by PVPC and aims at energy
consumption and GHG emission reduction targets.
The City of Northampton has an established and independent Planning and
Development Office with five professional planners. Northampton has some significant
potential for promoting RE/AE Research, Development, and Manufacturing. The City is
a member of both ICLEI and GCP. The City was awarded Green Community Program
grants ($198,500) to support a 51 KW solar PV project on site of the Vocational and
Agricultural High School.
The City of Northampton completed a 28-month comprehensive Sustainable
Northampton Plan process, which aims at improving energy efficiency, reducing GHG
emission, and creating a more walkable, bikeable, and transit-oriented city. In the past
few years, Northampton has undertaken a number of projects and regularly upgraded its
use of higher efficiency energy systems. The City has identified the importance of public
involvement for increasing energy efficiency and GHG emissions reduction, such as
encouraging residents and business in Northampton to participate in the Massachusetts
Renewable Energy Trust‟s GreenUp Clean Energy Choice Program. Besides, the City has
adopted a separate Energy Reduction Plan to meet the criteria of GCP.
4.3.6.2 Limitations and Challenges
Despite its record of positive accomplishments, the City of Northampton still has
some City operations with lower efficiency/greater waste, e.g., the Wastewater Treatment
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Plant and the Fire Department headquarters, etc. To achieve the long-term goal of new
technologies and /or energy cost reduction and GHG emission reduction, the City has a
challenge to seek further funding to install renewable/alternative energy systems and to
make comprehensive efficiency improvements in City facilities.
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4.4 Town of Amherst
4.4.1 Background
The Town of Amherst has a total area of 27.8 square miles, including 98.6% of
land and 0.14% of water. With the population of 37,819 in 2010, Amherst is the largest
community in Hampshire County. The
town is bordered by Hadley to the west,
Sunderland and Leverett to the north,
Shutesbury, Pelham, and Belchertown to
the east, and Granby and South Hadley
to the south. The government of the

Map 5: Location of Amherst, MA

Town of Amherst has form of Select Board, Town Manager, and Representative Town
Meeting, including town manager and five selectmen. The town is home of three of the
Five Colleges-UMass-Amherst, Amherst College, and Hampshire College. Therefore, the
component of population is much different from other communities in the Hampshire
County; nearly 66.1% of the population is students.
According to Figure 4, population has increased7.4% from 2000 to 2010. The
Master Plan of Amherst summarizes this situation as “Amherst„s population growth is
closely linked to the growth in student enrollment. With over 25,000 students living in
Amherst and surrounding communities, the presence of higher education institutions has
a significant impact on the town„s demographics.”35The top three industries of the town
are Education, Health, and Social Services. Based on 2006 data, nearly 58.2% of total

35Master Plan of

Town of Amherst, 2010/02
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jobs (14,121 jobs) in Amherst were Educational Services. According to the Amherst
Master Plan, 5500 job opportunities were created by UMass-Amherst.

Industry Employment
Others
41.8%

Educational
Services
58.2%

Umass
Amherst
66.9%

others
33.1%

0%

Figure 3: Industry Employment of Amherst, 2006
Source: Master Plan of the Town of Amherst, 2010

4.4.2 Climate Protection Activities
The Town of Amherst participates in the Cities for Climate Protection Program36
in 2000. Amherst aimed at goals of energy conservation and reducing its emission of
greenhouse gases, primarily carbon dioxide and methane. To meet the goals of the
program, Amherst has set local milestones in Table 10 as below.
Milestone 1: Conduct a baseline emission inventory for the entire community and municipal
operations. Amherst completed this step in August 2001.
Milestone 2: Set an emissions reduction target.
Milestone 3: Develop a Local Climate Action Plan to reach the target reductions.
Milestone 4: Implement the Local Climate Action Plan.
Milestone 5: Monitor emission reductions.
Table 13: Five-milestone Process in Amherst, MA

Amherst residents have a high degree of awareness regarding energy conservation
and energy efficiency. The Town has encouraged green building techniques for new

36Cities

for Climate Protection Program is the program that sponsored by ICLEI.
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constructions and created a “Green Infrastructure” Plan as well. Table 13 below shows
energy conservation and energy-efficient implementation included in the master plan.

Category

Objective/Strategy
Provide incentives, including density bonuses, to encourage energy-efficient
development.
Land Use
Reduce energy use by encouraging new residences near supporting goods and
services.
Demographics Provide incentives for developments that meet energy efficiency standards in
and Housing
new buildings
Natural and
Create zoning rules and local tax incentive to encourage or, where possible,
Cultural
mandate cluster subdivision design, construction of energy-efficient buildings,
Resources
green/sustainable site design, and use of renewable energy sources (solar, wind)
Provide incentives for use of alternative sources of energy (e.g., wind, solar,
local biomass, thermal, etc.). Identify programs that will facilitate alternative
energy sources through public and private partnerships.
Explore ways of reducing energy consumption and implementing
Services and
environmentally sound practices in public buildings and facilities.
Facilities
Establish a permanent standing Town committee to oversee community energy
policy.
Maintain street lights and upgrade the lighting system to be more energy
efficient and implement ―Dark Sky‖ concepts to reduce light pollution.
Table 14: Energy Conservation and Energy-Efficient Implementations, Amherst

According to data updated by FY2011, municipal energy users including 13
buildings (7 buildings oil heat and 6 buildings use natural gas heat), 166 town owned
vehicles, 1035 street lights, 17 traffic lights, and 30 water and sewer facilities. Table 14
below shows detail of municipal energy use saving in year FY2011. Amherst developed
15% energy reduction plan with baseline year FY2011. Municipal buildings‟ energy
consumption occupied more than half of total energy consumption, therefore within the
plan, the town set a target of 13% of energy consumption saving.
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Baseline Year FY2011

MMBtu Used
in Baseline
Year

Buildings
Vehicles
Street/Traffic Lights
Water/Sewer/Pumping
Open Space
Other
Total

% of Total MMBtu
Baseline Energy
Consumption

33779
16609
1780
12689
766
590
66213

Saving as % of Total
MMBtu Baseline Energy
Consumption

51%
25%
3%
19%
1%
1%
100%

13%
0%
2%
0%
0%
0%
15%

Table 15 : Summary of Municipal Energy Use Baseline

Source: Amherst Energy Reduction Plan

4.4.3 Climate Action Plan
The Local Climate Action Plan was released in Fall 2005. Based on the Amherst
Climate Action Plan, 1997 is identified as the baseline year and 2009 is the forecast target
year. Because of limitations in access to sources, the most updated data could not be
found and presented here. Therefore, all data shown for 2009 are forecasting numbers.
Residential, commercial, industrial, transportation, and waste are the five major GHG
emissions sectors. In 1997, Commercial contributed 50% of emissions in Amherst while
industrial only created 1%. Emissions of transportation and residential followed by
commercial in share of emissions, at 24% and 22% of total, respectively.
Comparing emission data for 1997 and 2009, Figure 8 indicates that commercial
emissions are much higher than the rest. Emissions in the residential, commercial and
transportation sectors in 1997 are slightly less than the forecast amount in 2009. Based on
the character of the Town, the major employment sector is educational services, such that
compared with other sectors, industrial emissions almost can be omitted.
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Emissions of Major Sectors
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1997 Inverntory (tons)

62832

147608

687

69248

9297

2009 Forecast (tons)

65353

153729

708

82203

9859

Figure 4: Emissions of Major Sectors in Amherst
Source: The Town of Amherst Climate Action Plan

According to the Climate Action Plan, the Town aimed at a target of 35% of
emissions reduction, nearly 188,287 tons, by 2009. Based on emission statistical data,
approximately 75% of total emissions come from residential, commercial, and
institutional entities. Town policymakers have focused on land use and development,
investments in public transit, energy-efficient building, waste reduction and recycling
programs to reduce eCO 2 .
4.4.4 Short-term and Long-term Activities
With funding support from GCP and West Massachusetts Electric, the Town has a
less than one year time frame for its LED Street Light project, in which over 1,000 street
lights will be updated. After installed, there will be approximately $26,000 annual energy
consumption saving.
For long-term activities, municipal buildings are the largest consumers of energy
in the town, the town plans to seek more grant funding to promote energy efficiency, i.e.,
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replacement of lower with higher efficiency motors. In addition, Amherst adopted a Fuel
Efficient Policy to purchase new vehicles that meet the criteria of higher fuel efficiency.
The town has also considered the creation of a Revolving Energy Fund to promote and
incorporate energy efficiency even further into town operations.
4.4.5 Strategies and Outcomes
Between 1997 and 2009, the Town of Amherst has undertaken many strategies to
reduce eCO 2. In the following paragraphs, major strategies for each category will be listed
and discussed in detail.

1) Energy Use and Facilities
Based on Amherst‟s GHG Emissions Inventory, energy that used in buildings,
including heating, cooling, and lighting, etc. releases 69% of total GHG emissions in
1997. Around 50% of eCO 2 comes from the commercial or industrial sector. Therefore, it
is a big challenge to find alternative energy to make town buildings cleaner, such as solar,
wind, water power. Table 15 states major strategies in Energy Use and Facilities category
that the Town of Amherst has already undertaken to achieve the goal of eCO2 reduction.

Strategies

Projected GHG
reduction by 2009

Year

Energy Use and Facilities
Town Strategies
Amherst‟s Renewable Energy Campaign
Department of Public Works Energy Reduction Program
Amherst Wastewater Treatment Plant Energy-Efficiency Upgrades
Light-Emitting Diode Traffic Signals
Town Employee Energy Education Program
Purchase Efficient Equipment and Appliances
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Unknown
1,613 Tons eCO2
837 Tons eCO2
170 Tons eCO2
86 Tons eCO2
7 Tons eCO2

2005
1997-2009
1997-2009
2002-2009
2006
2006-2009

Institutional Strategies
Amherst College
General Conservation Strategies
Energy Code Compliance
Air-To-Air Heat Exchangers
Efficient Windows and Insulation
Centralized Air Conditioning System
Cogeneration plant

Unknown
60 Tons eCO2
13 Tons eCO2
149 Tons eCO2
128 Tons eCO2
Unknown

2001
2001
2001
1997
1999

Unknown
37 Tons eCO2

2001-2009
2002

13 Tons eCO2
21 Tons eCO2

2002-2007
1997

73 Tons eCO2
Unknown

1997-2007
Ongoing

56,000 Tons eCO2
45,777 Tons eCO2
3,235 Tons eCO2

2004-2007
2008
1998

685 Tons eCO2

1997

59 Tons eCO2

2000

15 Tons eCO2

2005

Unknown
Unknown

2005-2009
2006-2009

Hampshire College
Convert Electric Heating To Natural Gas
Programmable Thermostats and Remote Temperature Monitoring
for Dormitories
Air-to-Air Heat Exchangers in Academic Buildings
Variable Frequency Drives (VFDs) Installed Throughout
Dormitories and
Academic Buildings
Renovation Improvements
Continue to Work with Science Department Faculty and Students
to Monitor Energy Use and Test New Initiatives

University of Massachusetts-Amherst
Physical Plant Energy Conservation Project
New Gas/Oil-Fired Central Heating Plant
Variable Air Volume Conversion - Lederle Graduate Research
Center Tower
Electric Chiller Replacement & Variable Flow Pumping - Lederle
Graduate
Research Center
Replacement of 100-Ton Chiller with Heat Exchanger in Winter –
Palmer Research Center
Switch to Energy-Efficient Electrical Products and Materials for
Maintenance and Repairs

Other Strategies
Hitchcock Center for the Environment‟s Green Building Project
WMECO‟s Renewable Energy Initiatives

Table 16: Energy Use and Facilities Strategies, Amherst
Source: The Town of Amherst Climate Action Plan

The total estimated GHG reduction for energy use and facilities is108,978 tons,
which indicates the major efforts of the Town and Five-College education institutions
(Amherst College, Hampshire College, and UMass-Amherst). UMass-Amherst projects:
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Physical Plant Energy Conservation Project and New Gas/Oil-Fired Central Heating
Plant are the two biggest projects which plan to save 56,000 tons and 45,777 tons of
eCO 2 respectively.
2) Transportation
Approximately 24% of the total estimated GHG emissions are created by vehicles,
private automobiles contributed 10% of total emissions (over 40% of the
transportation emissions share) and the Town‟s vehicles generated the rest (14%
of total, nearly 60% of transportation). Developing more public transportation
options and improving the commuting habits of the Town‟s employees will be
among the possible ways to reduce eCO 2 .Amherst‟spublic transportation system
is operated by PVTA, which include 24 member communities in Pioneer Valley
Region. There are 12 routes that operate to connect within the Amherst and its
surrounding areas. The convenient and largely free public transportation system
encourages residents to travel by means of public transit rather than rely solely or
primarily on personal vehicles.
3) Table 15 below shows transportation strategies that were undertaken in Amherst
from 1997 to 2009. The total estimated GHG reduction for Transportation is
2,247 tons. Around 71.5% (1,607 tons) of total estimate reduction were generated
by UMass Transportation Alternatives Program (TAP).
Strategies

Projected GHG
reduction by 2009

Implementation
Year

Transportation
Town Strategies
Green Fleet Policy
Improve gas mileage for municipal vehicle fleet
Improve vehicle maintenance program
Create a Town Employee Commuter Incentive Program
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265 Tons eCO2
104 Tons eCO2
8 Tons eCO2
15 Tons eCO2

2004-2009
2005-2008
2006
2006

Create work arrangements to allow Town employees to
work at home
Priority/free parking for employees using Ultra Low
Emissions Vehicles (ULEVs) to commute to work
Create a Town-wide Pedestrian and Bike-Friendly
Environment
Increase Use of Public Transit
Increase Amherst Police Bike Patrols

6 Tons eCO2

2006

3 Tons eCO2

2006-2009

30 Tons eCO2

1997-2008

10 Tons eCO2
5 Tons eCO2

1997-2009
1997

Institutional Strategies
Amherst College
Modifications to Vehicle Pool and Program Equipment
Use Hybrid Vehicles in Vehicle Pool
Convert Heavy Equipment from Gasoline to Diesel
Biodiesel Conversion
Zero Emission Vehicles (ZEVs) for Police Fleet
Police Bicycle Patrol

46 Tons eCO2
16 Tons eCO2
16 Tons eCO2
11 Tons eCO2
3 Tons eCO2
1 Tons eCO2

1997
1997
1997
2005
2009
1997

1,607 Tons eCO2
117 Tons eCO2
96 Tons eCO2
7 Tons eCO2

1997-2009
2005
2006
2006

Unknown
Unknown

1999
2001

6 Tons eCO2

2006

University of Massachusetts-Amherst
UMASS Transportation Alternatives Program (TAP)
Substitute Biodiesel for Oil-Based Diesel
Improved Vehicle Maintenance Program
Purchase Alternative Fuel (AFV) Vehicles
Other Strategies
Route 9 Transportation Management Association
The Pioneer Valley Community Transit Enhancement
Project
Safe Routes to School Program

Table 17: Transportation Strategies, Amherst
Source: The Town of Amherst Climate Action Plan

4) Land Use and Planning
Due to the distinctive characters of the Town, comprehensive strategies of smart
conservation and smart growth have been created to support farmland protection and
local agriculture. The comprehensive Master Plan plays an important role in guiding
development. However, the Town had not adopted such a Master Plan until 1969. In
2005, the most recently Master Plan of the Town of Amherst has been undertaken by the
Comprehensive Planning Committee (CPC) and was completed in 2010. Most of
strategies list in Table 16 are included in the Master Plan and some of them will be
discussed below in detail.
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Strategies

Projected GHG
reduction by 2009

Implementation
Year

Land Use and Planning
Town Strategies
Open Space Planning Process
Progressive Zoning Regulations
Active Living By Design Initiative
Community Preservation Initiative
Optimize Use of Vegetation to Shade Buildings
and Reduce the Urban Heat Island Effect
Encourage the Construction of Green Building

Unknown
Unknown
Unknown
Unknown
Unknown

Ongoing
Ongoing
Ongoing
Ongoing
Ongoing

Unknown

Ongoing

Institutional Strategies
Hampshire College
Sustainable Campus Plan

Unknown

2005

Table 18: Land Use and Planning Strategies, Amherst
Source: The Town of Amherst Climate Action Plan



Open Space Planning
The town-wide Open Space and Recreation Plans represent a guide to future land

protection, resource management, and conservation plans. The Plan is updated every five
year and the most recently-completed plan was released in 2005. The newest plan pointed
out many energy-related principles, including: 1) reduce expansion of system of public
utilities and services; 2) encourage local vegetable and food market, minimize need of
cargo transit; 3) encourage pedestrian and bicycle trail to reduce relying on vehicles, and
4) encourage protection of trails and greenways within town and neighbor towns.


Zoning Bylaw

The Climate Action Plan states that the primary purpose of the Zoning Bylaw is the
promotion of the health, safety, convenience, and general welfare of the inhabitants of the
Town of Amherst. The Zoning Bylaw provides techniques to support resources protection
and address site design program goals. Zones of mixed use and compact village center
80

development encourage a higher density of mixed use to protect traditional New England
Village Centers. In general, the Zoning Bylaw contains efforts to conserve energy and
protect environment through minimizing impacts on traffic and infrastructure.

4.4.6 Summary
The Town of Amherst has a total area of 27.8 square miles and a population of
37,819 in 2010. Amherst is the home of three of the Five Colleges: UMass Amherst,
Amherst College, and Hampshire College. 66.1% of populations of the Town are students.
The population is very well-educated, but has a relatively low median income compare
with other communities that has similar population size. Only 4.9% of population (older
than 25years) did not graduate from high school. The largest industry of the town is
education, health, and social services.
The Town of Amherst has become a member of GCP in July 2012 and has been
participating in and supported by ICLEI for a long time. Amherst is not only supported
by funding, but also by technology. Clean Air and Climate Protection (CACP) software is
a product produced for ICLEI to support communities in achieving CCPP milestones.
Three major functions of the software are creating an inventory and forecast emissions of
GHGs and criteria pollutants, evaluating emission reduction policies and strategies, and
prepare a GHG emission reduction action plan.
According to special character of the Town, the emissions of major sectors are
different from other cities/towns. Based on the Climate Action Plan, in recent decades,
nearly 75% of total emissions are contributed by the Town‟s commercial, residential, and
transportation sectors.
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Based on the Amherst Climate Action Plan, the Town aimed at reducing 35% of
eCO 2 below 1997 level by the end of 2009. The Plan developed many strategies that
focused on four themes: Energy Use and Facilities, Transportation, Waste Management,
and Land Use and Planning. The total estimate of potential GHG reduction in that period
is 140,635 tons.
Since 2000, the Town has taken many actions that aimed at climate protection,
energy conservation, and GHGs reduction as list in Table 17. The Town participated in
the Cities for Climate Protection Program and set five milestones to achieve the goal of
mitigating/adaptation climate change. At the same time, the Town participated in the
Massachusetts Clean Energy Choice campaign to prevent continuous global warming.
YEAR
2000

ACTIVITIES
Participated in Cities for Climate Protection Program (CCPP)
Participated in the Massachusetts Clean Energy Choice campaign
2005
Established local Climate Action Plan
1) 35% of emissions reduction, nearly 188,287 tons
2010
Adopted Master Plan of Amherst
Table 19: Summary Activities from 2000 to 2010, Amherst

4.4.6.1 Advantages and Opportunities
The Town of Amherst is located in the Pioneer Valley region and has very strong
relations with PVPC. Top industries are Education, Health, and Social Services. All of
these are relatively low pollution sectors. The public transportation system is operated by
PVTA, and some routes provide free service to residents which, encourage residents use
public transit rather than private vehicle.
Amherst is a member of ICLEI, and by the end of July 2012, Amherst was
designated as a GCP member with $302,000 grants to support future energy efficiency
and GHG emission reduction projects. This will reinforce and enhance its ongoing efforts
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as an ICLEI community. The Town also participates in the Cities for Climate Protection
Program, which is sponsored by ICLEI and aimed at goals of energy conservation and
reducing its emission of greenhouse gases.
Residents have a high degree of awareness regarding energy conservation and
energy efficiency. The Town encourages residents make donations and to participate in
the New England Wind Fund to support local green energy projects.
The Town of Amherst has an independent combined Conservation, Planning and
Development Office with four professional planners. The town has recently completed a
Master Plan and a Climate Action Plan, which aim for reducing town greenhouse gas
emissions, assessing the effects of eCO2, and implementing various cost-saving measures
through Town municipal, residential, commercial, transportation, land use and planning,
waste, and industrial operations. In addition, Amherst has adopted a separate “Green
Infrastructure” Plan which encourages green building techniques for new constructions.
The Town also has a staff Sustainability Coordinator.

4.4.6.2 Limitations and Challenges
The Town of Amherst has the government form of Select Board, Town Manager,
and Representative Town Meeting government. Compared with the strong and weak
mayor-council forms of government, Amherst has more limited executive power and
leadership to adopt or create energy efficiency and emission reduction plans. The Town
has a number of distinctive characteristics of its population: a higher percentage of welleducated, young, and low income population compared to other communities in the state.
A larger percentage of residents with higher levels of education mean a greater potential
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for local residents to take more individual actions to promote energy efficiency and GHG
emission reductions. Based on Figure 4, emissions in the commercial sector are still high
and there will be a significant challenge for town planners to develop further emission
reduction plans in next couple of years.
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CHAPTER 5
COMPARATIVE ANALYSIS
5.1 Springfield and Brockton
The City of Springfield and Brockton are cases of Massachusetts cities that have
larger population compared with cities and towns in surrounding areas. Both of them
have Mayor-Council forms of government, but the City of Springfield has a strong
mayoral system and the City of Brockton has a weak mayoral system. The City of
Springfield received EPA grants three times – 2007, 2010, and 2011, to support
Springfield environmental protection projects. In 2010, Springfield was designated as a
Green Community with a $988,102 grant to fund energy-efficient boilers and vending
machines and for five energy management systems. To enhance energy efficiency in
building construction, Springfield adopted a Stretch Code, which increases the energy
efficiency code requirements for new construction (both residential and commercial) and
for major residential renovations or additions in municipalities that adopt it.
Springfield and Brockton have both implemented clean energy projects. However,
Brockton has only implemented one project – i.e., Brockton Brightfields, which installed
a large-scale solar energy system. The reason for less clean energy or energy efficiency
projects may partly be due to the relative lack of professional planning staff. Compared
with five professional planners in Springfield, Brockton only has one junior planner in its
Planning Department. A comparatively weak Planning Department may likely result in
more limited capability of action. In addition, another important factor may have to do
with the comparative capacity and role of the city‟s regional planning agency. Springfield
is a member community of the Pioneer Valley Planning Commission, while Brockton is a
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member community of the Old Colony Planning Council. PVPC has 43 community
members and OCPC has only 15 communities, with an analogous disparity in agency
staff size. The larger size of a regional planning agency in terms of staff perhaps
correlates to a stronger ability to assist community members to achieve the success of
energy efficiency and GHG emissions reduction.

Springfield
153,060
33.2
MC(1)
X

Brockton
93,810
21.6
MC(2)

Population
Total Area
Form of Government
GCP
ICLEI
X
X
EPA Grants
Updated Master Plan
X
Energy Saving Plan/Climate Action Plan
X
Stretch Code
X
X
Clean/renewable Energy projects
X
Fuel-efficient Vehicle
X
X
GHG emissions Reduction
Public Involvement
X
Facility Energy Saving
X
Short/Long-term goal
X
X
Planning Department
Energy Department
5
1
Number of professional planners
3(PVPC)
1(OCPC)
Regional Planning Agency
3
1
Energy Reduction Projects
Matrix 1: Comparison of Springfield and Brockton Success of Ene rgy Reduction and GHG
Emissions Reduction
Form of Government:
TM- Select Board, Town Manager, and Representative Town Meeting
MC(i)- Mayor-Council
i=1
strong mayor council
i=2
weak mayor council
Regional Planning Agency:
1- Fewer than 15 communities
2- 15-30 communities
3- More than 30 communities
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Energy Reduction Project (2000 to 2012, both complete and ongoing projects):
1- Less than 5 projects
2- 6 to 10 projects
3- More than 11 projects

5.2 Northampton and Amherst
The City of Northampton is comparable to the town of Amherst in terms of their
similar mid-range population size, demographic characteristics, and regional location for
the sake of comparison. In recent decades, both of these local governments undertook
positive strategies to promote smart energy consumption.
The City of Northampton joined ICLEI in 2000 and established a Greenhouse Gas
Inventory. And in 2007, the City participated in EPA grants and committed to promoting
energy efficiency and usage of renewable energy. Additionally, in 2008, Northampton
signed an agreement for Promoting and Implementing the Pioneer Valley Clean Energy
Plan, which sets 15% energy consumption reduction as a short-term goal and 80%
reduction of GHG emissions as a long-term goal. The same year, 2008, the City
completed a 28-month comprehensive Sustainable Northampton Plan. In addition, the
City of Northampton has been a member of the Green Communities Program since May
2010. To meet the criteria of the GCP, Northampton has adopted a 20% Energy
Reduction Plan to reducing energy usage and GHG emissions.
Northampton and Amherst have different forms of government. Northampton has
a strong Mayor-Council form of government, while Amherst has a government of Select
Board, Town Manager, and Representative Town Meeting. Amherst has Planning/Zoning
sector under a combined Department of Conservation and Development with four staff
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Planners, while Northampton has a separate Energy Resource Department along with its
Planning and Development Department with five professional planners.
A strong Planning department with larger planning staff, strong leadership of
local government, and high public involvement contribute positive impacts to success in
terms of energy efficiency and emission reduction projects. Both of these communities
have specific energy reduction plans and updated their plans regularly, which is another
important characteristic that contribute to success.
Northampton
Amherst
28,597
37,819
Population
34.24
27.8
Total Area
MC(1)
TM
Form of Government
X
GCP
X
X
ICLEI
X
EPA Grants
X
X
Updated Master Plan
X
X
Energy Saving Plan/Climate Action Plan
X
X
Stretch Code
X
X
Clean/renewable Energy projects
X
Fuel-efficient Vehicle
X
X
GHG emissions Reduction
X
X
Public Involvement
X
X
Facility Energy Saving
X
X
Short/Long-term goal
X
X
Planning Department
X
Energy Department
5
4
Number of professional planners
3(PVPC)
3(PVPC)
Regional Planning Agency
3
3
Energy Reduction Projects
Matrix 2: Comparison of Northampton and Amherst Success of Energy Reduction and
GHG Emissions Reduction
Form of Government:
TM- Select Board, Town Manager, and Representative Town Meeting
MC(i)- Mayor-Council
i=1
strong mayor council
i=2
weak mayor council
Regional Planning Agency:
1- Fewer than 15 communities
2- 15-30 communities
3- More than 30 communities
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Energy Reduction Project (2000 to 2012, both complete and ongoing projects):
1- Less than 5 projects
2- 6 to 10 projects
3- More than 11 projects

Based on the matrix above, Northampton and Amherst are assisted by the same
regional planning agency (PVPC). Northampton has both a City Energy Department and
Planning Department to deal with issues of energy efficiency and emissions reductions,
while Amherst has a Planning and Development Department alone. Northampton also has
a larger professional staff capacity compared to Amherst. Another important factor that
affects the local success of implementation is the form of government. Northampton has a
strong Mayor-Council government while Amherst is a town combination of Select Board,
Town Manager, and Representative Town Meeting. Strong executive leadership of local
government may contribute significantly to program development success.

5.3 Overall Comparison
Based on Matrix 3 above, Springfield, Northampton, and Amherst have several
potentially significant similar characteristics: 1) all of them received funding from GCP,
EPA, and/or ICLEI to support energy efficiency and emissions reduction projects, e.g.,
clean/renewable energy projects; 2) each undertook a number of projects and adopted
regulations and standards to improve energy efficiency and GHG emissions reduction,
e.g., energy saving plan, climate action plan, and stretch code, etc.; 3) each has strong
regional planning agency support: PVPC has been focused on promoting a regional
sustainability strategy, and on providing strong aggregated data analysis, as well as tool
kits and technical support; 4) each has completed a master/comprehensive plan process.
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Springfield has Rebuild Springfield Plan, Northampton has the Sustainable Northampton
Plan, and Amherst has the Master Plan of the Town of Amherst; and 5) all of them have a
municipal planning department with a critical mass of professional planners.
Although these similar characteristics mean that Springfield, Northampton, and
Amherst have comparable degrees of effectiveness in terms of energy efficiency and
GHG emission reduction, different characteristics remain among the three communities.
First, Springfield has a much higher population than Northampton and Amherst, which
may indicate that Springfield faces more challenges regarding energy consumption and
GHG emissions. On the one hand, while it is a challenge for Springfield, it may also be a
potential opportunity, which means that Springfield has greater capacity to reduce more
total energy usage and emissions. Second, different forms of government mean different
power of implementation. Springfield and Northampton both have strong mayor-council
forms of government. Different implementation processes of local government may have
implications for the relative degree of effectiveness of adopting and executing projects.
Springfield has a strong mayoral system, which indicates that Springfield‟s mayor could
have more power to promote energy efficiency and emission reduction plans and projects
than executive leadership in smaller communities like Northampton and Amherst.
Comparing Brockton to the others represents a contrast at many levels e.g., the
City has a weak mayoral system. It is evident that strong mayor systems like Springfield
and Northampton have achieved much more than Brockton. Brockton has a much higher
population than Northampton and Amherst, but also more limited municipal and regional
resources, comparatively weaker regional planning agency support, less professional
planning capacity, and fewer energy reduction projects. According to Matrix 3, having a

90

variety of funding support, a completed master plan and energy reduction plan, and a
strong regional planning agency and professional planning support tend to enhance the
effectiveness of energy efficiency and GHG emission reduction.
Comparing non-[pre 2012] GCP communities Brockton and Amherst, Amherst
has achieved much more than Brockton. Amherst has a different form of government
from Brockton, which encourages more public involvement. Besides, Amherst is member
of ICLEI (and GCP as of 2012), has an updated master plan, and creates short/long-term
strategic goals to set guideline for future development. Larger and stronger professional
planning staff may also be another big factor contributing to success. Amherst has a total
of four planners while Brockton only has one junior planner in its Planning Department.
In addition, the regional planning agency may play a role in achieving success. Amherst
belongs to PVPC while Brockton belongs to OCPC. The regional planning agency may
provide assistance for its community members, and a stronger and larger planning agency
could provide better assistance.
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Population
Total Area
Number of professional
planners
Energy Department
Stretch Code
Planning Department
GCP
ICLEI
Form of Government
EPA Grants

Springfield
Brockton
Basic Information
153,060
93,810
33.2
21.6
5
1

X
X
X

Northampton

Amherst

28,597
34.24
5

37,819
27.8
4

X

MC(1)
MC(2)
X
X
Energy saving and Emission Reduction

X
X
X
X
X
MC(1)
X

X
X

X
X
TM

X
X
Updated Master Plan
X
X
X
Energy Saving
Plan/Climate Action Plan
X
X
X
X
Clean/renewable Energy
projects
3
1
3
3
Energy Reduction
Projects
X
X
Fuel-efficient Vehicle
X
X
X
X
GHG emissions
Reduction
X
X
Public Involvement
X
X
X
Facility Energy Saving
X
X
X
Short/Long-term goal
3(PVPC)
1(OCPC)
3(PVPC)
3(PVPC)
Regional Planning
Agency
Matrix 3: Comparison of Case Study Communities in terms of Energy Reduction and GHG
Emissions Reduction
Form of Government:
MC(i)- Mayor-Council
i=1
strong mayor council
i=2
weak mayor council
TM- Select Board, Town Manager, and Representative Town Meeting
Regional Planning Agency:
1 – Fewer than 15 communities
2- 15-30 communities
3 – Greater than 30 communities
Energy Reduction Project (2000 to 2012, both complete and ongoing projects):
1- Less than 5 projects
2- 6 to 10 projects
3- More than 11 projects
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CHAPTER 6
CONCLUSIONS AND RECOMMENDATIONS
6.1 Conclusion
The Massachusetts Green Communities Act (GCA) was adopted in 2008 and the
Green Communities Grant Program started two years later. The GCA is a comprehensive
piece of energy reform legislation promoting development of renewable energy, energy
efficiency, and GHG emissions reduction. The GCA/GCGP adopted the implementation
of the Regional Greenhouse Gas Initiative (RGGI), which is mainly focused on GHG
emissions reduction. To increase energy efficiency, the Act emphasized some specific
strategies based on five categories - municipalities, communities, consumers, power
companies, and builders, including updating the renewable energy portfolio standard,
increasing public oversight of utilities, increasing service quality of power companies,
assisting low-income energy customers, and increasing the use of renewable generation
and energy efficiency products.
The Green Communities Program was created by GCA in 2009. By the end of
2012, there will be 110 communities designated as “Green Communities” that will share
up to $10 million in grant funding per year to support local energy efficiency and GHG
emissions reduction projects. The goal of this research has been to evaluate the success of
GCP for promoting local communities‟ energy efficiency and GHG emissions reduction.
To achieve this research goal, four communities were selected as study cases. Two have
been Green Communities since 2009, while two have not been as of early 2012. Through
a comparative analysis and assessment method, this study aimed to identify some of the
key advantages that Green Communities may have for increasing energy efficiency and
reducing GHG emissions. For each case, the research focuses on the use of renewable
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energy sources to reduce emissions, increased energy efficiency, promotion of public
transportation to reduce private vehicle use, and encouragement of greater public
involvement, saving energy and reducing emissions.
Cases with close population size are assigned as one group. In each group, one of
them has been a Green Community Program member from 2009-2011 and the other has
not been a member. After various forms of cross-case comparison, we find that the Green
Communities (Springfield, Northampton) fared better than did the non-Green
Community(Brockton) on achieving planning goals for energy efficiency and emissions
reduction, and that communities with other green energy/building program participation
(e.g., ICLEI, such as Northampton and Amherst) fared better than those without
(Brockton and Springfield). Both internal and external factors have had impacts on the
success of energy savings and emissions reductions. Based on the case-study comparison,
five factors are considered as the main reasons for the different achievement of Green
Communities and non-Green Communities. 1) local tools and techniques supported by a
strongly-engaged regional planning agency; 2) leadership through a stronger executive
form of municipal government; 3) leadership and size of local planning department staff;
4) funding support from climate change organizations and program, like GCP and ICLEI;
5) recent and updated master (and other) plans relative to energy saving and emissions
reduction. Although the research finds some reasons to account for differences between
Green Communities and non-Green Communities, the findings stated above may not
represent the only reasons for the success of GCP case-study communities. There are
additional possibilities beyond the scope of this research and some possible directions for
future research will be discussed in the following section.
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6.2 Recommendation
To some significant extent, the previous cases discussed in this study show the
potential success of energy efficiency and GHG emissions reduction in connection with
program initiatives such as GCA/GCGP and ICLEI. Some obvious patterns can be found
from these cities and towns. The community‟s regional planning agency may provide
different types of funding resources and tools and technical assistance to help its member
communities to complete projects. In addition, that regional planning agency may assist
local planning departments to create a wider framework for planning future development.
Communities should take steps to develop closer and stronger partnerships and also to
coordinate their resources with those of their regional planning agency.
On the other hand, planning departments of local government may also play an
important role in guiding a community‟s development. To further enhance the function of
planning capacity, local planning departments should try to hire a number of professional
planners at least commensurate to local population size and land area. Brockton seems to
be considerably underserved; Springfield is adequately served, or perhaps to some degree
underserved; Northampton and Amherst are well-served for their relative population size.
To improve the capacity and effectiveness of local planning staff, communities could try
to encourage planning staff to participate in specific workshops, conferences, or create
additional opportunities to collaborate with other communities‟ planning staffs. Through
communication with different professional planners in the region, local planning staff
could better share their knowledge, techniques, experiences, and resources.
Not only government planning personnel, but also engaged community residents
are another crucial factor for success. Encouraging greater public involvement in the
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process of planning for meeting long-term energy needs and climate challenges will help
ensure greater success in plan compliance and implementation. Municipal officials and
planners need to understand better what their residents want and their suggestions for the
development of long-term priorities.
Local master or comprehensive planning is one of the most important keys to
success. Some cities and towns have recently updated their master plan process, but it is
also necessary for them to follow through and to pursue help from their regional planning
agency to develop additional plans growing out of master plan recommendation. Some
have developed a master plan or other more specific plans, but those plans may soon be
out of date, which will hinder the community‟s long-term development. Therefore, it is
advisable to undertake regularly updates of the master plan and other specific plans (open
space, energy, capital improvement, etc.), a critical task for a planning department.
Furthermore, some global climate change organizations or energy reduction
associations provide funding to support communities to achieve their goal of
mitigating/adapting to climate change and achieving energy efficiency. It is another good
way for communities to get enough funding to complete their projects.
6.3 Implication for Planning
More and more local, state, and federal government agencies have begun to
realize that climate change has become an urgent issue that can be affected by not only by
large-scale political and economic activities but also by our daily lives in the aggregate.
Climate change is a global issue, which means that no single government, country, or
region can by itself comprehensively address this problem, though concrete actions to
mitigate and adapt to climate change can nevertheless take place on all these national,
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state, regional and local levels. Therefore, in order to mitigate/adapt to climate change,
local governments worldwide have begun to join together and take activities, including
participation in ICLEI internationally, EPA in the US, and joining GCP in the case of
Massachusetts. All of these organizations and programs are aimed at promoting energy
efficiency and reducing GHG emissions. As an example, the United Nations Framework
Convention on Climate Change (UNFCCC) has been holding the Conference of the
Parties (COP) session annually from1995, which is aimed at assessing progress in dealing
with climate change at various scales of governance.
For planners, it is necessary to use SWOT analysis method to evaluate the
Strengths, Weaknesses/Limitations, Opportunities, and Threats/Challenges involved in a
project. A single project is generally not entirely successful or unsuccessful, feasible or
not feasible, so before the project can be put into practice, planners will need to make a
comprehensive evaluation and find balance points of the project in terms of optimizing
resources toward achieving priority goals.
6.4 Directions for Future Research
Based on this research, the comparative role of the regional planning agency, the
comparative capacity of the local planning department, the comparative strength of the
form of government, and other comparative factors might contribute to the success of
energy efficiency and GHG emissions reduction projects. However, due to the limitation
of access to current data in this study, it is difficult to make a definitive conclusion.
There are a number of prospective ways to address these limitations in future
research. The principle of research design is to identify and hold constant certain key
common factors between cities/towns and to analyze the different variable characteristics
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of them to determine whether they represent significant differences between similar
communities in terms of their success in achieving energy efficiency and emissions
reduction. The following list some possible ways to make comparison.
1) To evaluate the role of the regional planning agency.
In this study, it seems that the regional planning agency of Brockton (Old Colony
Planning Council) is much weaker than that of the others (Pioneer Valley Planning
Commission). For future research, it may be advisable to choose cases of neighboring
communities with similar population size and area, same form of government, non-GCP
member, similar planning department size, but belonging to different regional planning
agencies (e.g., Brockton [OCPC] with Quincy [MAPC] and/or Fall River [SRPEDD]),
identifying which tools and technique each of the planning agencies provides to support
local energy efficiency and emissions reduction projects.
2) To evaluate the role of resident education level.
Amherst has much high percentage of its residents that received high level of
education than other cities and towns. Although Amherst is not GCP, the town did very
well in terms of energy efficiency and emission reduction. Does the high education level
play an important role in the town‟s success? In future research, choose a place that has
similar population size and area, same form of government, non-GCP member, similar
planning department size, similar regional planning agency, but with a lower level of
education. Compare both locations in terms of energy efficiency and emissions reduction.
3) To evaluation role of population size, socio-economic status and diversity
Previous research shows that Northampton and Amherst did better than
Springfield and Brockton. Springfield and Brockton have larger population size and
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higher low-income and diversity populations than Northampton and Amherst. To see
whether population size and diversity are significant factors affecting degree of success,
choose other communities that have a similar population size, diversity of population,
form of government, planning department staff size, and same regional planning agency
to make comparison with the cases already discussed.
There many other ways to make case-study comparison through exploration of
potentially relevant variables. To evaluate the role of certain factors, there are two main
principles of research design:
1) Hold constant as many other variables as possible before comparison and find
out whether this certain factor makes a significant contribution to the success of energy
efficiency and emissions reduction.
2) Repeating sampling research. We might find high education level has effects
on success of energy efficiency and emissions reduction. Keep all previous assumptions,
and choose other cities/towns that have high education level as well. Make repeated
comparison and find out if there is truly has certain pattern that shows high education
level will contribute to program success.
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APPENDIX A37
Comprehensive Map of Green Communities in Massachusetts, 2012
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http://www.mass.gov/eea/docs/doer/green-communities/grant-program/map-summary-greencommunities-110.pdf
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APPENDIX B
Green Communities Grant Program Application
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APPENDIX C
Sustainable Activity Survey
Activities

Yes
/No

Developed
energy
efficiency
plan/climate
change
protection
plan?

Yes

Improved
energy
supply and
distribution
efficiency
Use
renewable
energy or
alternative
energy?
(i.e, solar,
wind, etc)
Purchase
more fuel
efficient
vehicles?

No

Improved
public
transportatio
n system?
Improved
nonmotorized
transport
(i.e, cycling,
walking)?

Yes

If Yes, please provide some details
(i.e, specific projects/activities, adopted date,
results/outcome, etc)

There are clearly defined energy goals and
objectives in our Sustainable Northampton
Comprehensive Plan (January 2008) and our
Green Community Energy Reduction Plan.
See:
www.northamptonma.gov/aboutNorthampton/
Sustainability_Plan/
andwww.northamptonma.gov/energyresources
/GCA/

Have city/town collect data to
evaluate the effectiveness of these
activities?
(i.e, how many energy consumption
reduced, emissions reduced, etc.)
Total of all energy reduction
measures by end of FY12: 27%
reduction in energy use (20,022
MMBTU) in municipal buildings
and 18% reduction (20,637
MMBTU) in overall municipal use
since FY09 baseline.
Overall annual GHG emission
reduction of 3,300,686 lbs. CO2.

Yes

Photovoltaic systems: 10 KW on JFK Middle
School, 13 KW on James House Community
Learning Center, 106 KW at Smith
Vocational-Agricultural High School.

See www.solrenview.com/cgibin/cgihandler.cgi?&sort=pvi_IDs&c
ond=site_ID=267 and
http://www.solrenview.com/cgibin/cgihandler.cgi?&sort=pvi_IDs&c
ond=site_ID=999 for performance.

Yes

Policy in place to purchase more fuel efficient
vehicles. We will no longer pass old (fuelinefficient) police cars to other departments
and as existing cars die replacement will be
fuel efficient.
Public transportation system working with
PVPT on bus improvements. Primary success
to date is city partial subsidy for express bus
to Amherst.
12 miles of new rail and multi-use trails
(bicycle paths), new sidewalks as part of any
project requiring special permit or site plan
approval, new city funded sidewalks focused
on journey to school, improved bicycle lanes
on South Street and Elm Street, City awarded
“Bicycle Friendly Community” bronze rating.

No quantifiable data yet due to
inadequate tracking system for
gasoline and diesel fuels.

Yes
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Use more
efficient
electrical
appliances
and heating
and cooling
devices in
municipal
and school
buildings?
Use more
efficient
electrical
appliances
and heating
and cooling
devices in
private
buildings?

Yes

City invested $6.5 million in energy services
contract to improve municipal and school
building energy efficiency, with investment
paid off from energy savings

We do not have data specific enough
to quantify results of just these
measures. See overall results in row
1 above.

Yes

City, with utility company support, created
energy concierge program to help private
sector identify energy savings that will have a
positive cash flow on investment. City in
early stages of creating Property Assessed
Clean Energy Program, to allow private
property owners to finance energy
conservation investments to be paid back by a
property tax surcharge.

Results of a one-year pilot test of the
concierge program: reduced

energy use in small
commercial and industrial
establishments by at least
2,555 therms natural gas and
236,863.54 kWh electricity
annually with higher levels of
savings in the pipeline.
See attached final report of
pilot test.

Improved
more
efficient
end-use
electrical
equipment?
Control of
CO2 gas
emissions
Use of
forestry
products for
bioenergy to
replace fossil
fuel use?
Improved
waste
management
? (i.e,
recycling
and waste
minimizat io
n)
Encourage
public/reside
nts
participate in
energy
saving/energ
y efficiency
activities?

Yes

See above two rows. Same answer applies.

Yes

Through all of the energy savings above.

See answer in top row above.

Yes

Issued permits to Cooley Dickinson Hospital
to authorize them to increase their wood chip
energy bioenergy. NOT from wood, but city
sells landfill gases for electricity production.

See Energy Reduction Plan for
quantities of emission reductions
from landfill gas to energy.

Yes

Through fee structure at landfill and recycling
center (per bag fee for waste, recycling is free)
and education programs. Sell recycling bids
at below market prices. Give away water
saving kits.
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